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ADVERTISEMENT

The United States National Herbarium, which was founded by the
Smithsonian Institution, was transferred in the year 1868 to the
Department of Agriculture and continued to be maintained by that
department until July 1, 1896, when it was returned to the official

custody of the Smithsonian Institution. The Department of Agri-
culture, however, continued to publish the series of botanical reports
entitled "Contributions from the United States National Herbarium,"
which it had begun in the year 1890, until, on July 1, 1902, the
National Museum, in pursuance of an act of Congress, assumed
responsibility for the publication. The first seven volumes of the
series were issued by the Department of Agriculture.

Alexander Wetmore,
Assistant Secretary, Smithsonian Institution.
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PREFACE

Volume 26 of the Contributions consists of 10 parts. The fii'st is a

short paper By Dr. H. Pittier, of Caracas, Venezuela, giving an account

of the Central American representatives of the Lecythidaceae, or

brazilnut family. Many trees of this family produce edible seeds,

such as brazilnuts and sapucaia-nuts, some of which are an important

article of export from South America. The species are little known

botanically since they are mostly large trees, growing in wet virgin

forests difficult of access. From Central America Mr. Pittier reports

5 genera and 19 species, 11 of the species being described as new. Most

of the known Central American species are confined to Panama.

The second part consists of a revision, by Dr. William Trelease,

University of Illinois, of the Piperaceae, or pepper family, as repre-

sented in Panama. Dr. Trelease is engaged in a monographic study

of the American Piperaceae and has undertaken a revision of all the

Panama species in connection with identifying a large quantity of

material obtained in the region of the Canal Zone. Ho lists 138 from

Panama, these being referred to four genera, one of which is new.

Part 3 is an account, by Edwin B. Bartram, of a collection of mosses

obtained in Costa Rica by Paul C. Standley, formerly associate curator

of the National Herbarium. The collection was made during an

investigation of the flowering plants in two visits to Costa Rica in

the early part of 1924 and the wmter of 1925-26. There are enu-

merated 272 species and varieties, of which more than one-third are

new to Costa Rica. Many of them are South American species, not

previously recorded from North America. In addition, Mr. Bartram

described 42 new species and varieties and one new genus. The wet

mountain forests of Central America are rich in mosses, especially in

epiphytic forms, and there is every reason to expect that future

exploration will yield a large number of species unknown at present.

Part 4 deals with the very numerous forms of Piperaceae occurring

in Costa Rica. It has been prepared in connection with Dr. Trelease's

monographic study of the family as represented in North and South

America. It is based upon a wide examination of material in both

European and American herbaria, including a very large series of

specimens collected in Costa Rica by Paul C. Standley. In all, 434

species are recognized (2 in Pothomorphe, 2 in Sarcorachis, 290 in Piper,

140 in Peperomia), more than one-half being here described as new.

The type specimens of nearly all the new species are in the National

Herbarium.

Part 5, by Dr. S. F. Blake, of the Bureau of Plant Industry, United

States Department of Agriculture, presents some of the results of his
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examination of type specimens of Mexican and Central and South

American Asteraceae preserved in several of the larger European
herbaria. Although confirming our present understanding of a large

number of species, this study of historical material, much of which
had never been critically examined since the species concerned were
described long ago, has resulted in changes in the interpretation of

four generic and over a hundred specific names. It serves to em-
phasize the need for careful reexamination, in the light of modern
knowledge, of the very numerous type specimens of American plants

preserved in European collections and known to students in America
only by the often meager original descriptions. Such specimens, on
the correct identification of which the stability of our nomenclature
largely depends, are frequently so fragmentary or otherwise imperfect

that a photograph is not sufiicient for recognition, and personal

examination by a botanist thoroughly familiar with the group under
investigation is required.

The sixth part, by Dr. Carl Christensen, of Copenhagen, is a report

upon the ferns and fern allies collected by Joseph F. Rock in south-

eastern Asia from the middle of 1920 to March 1924, while engaged in

botanical and ethnological field work. During the early part of this

period Mr. Rock was employed as agricultural explorer for the Bureau
of Plant Industry, United States Department of Agriculture, and gave
special attention to an investigation of the sources of chaulmoogra
oil, at that time a little-known specific for leprosy, among the forests

of the Burma-Yunnan border region. The exploration was carried

also far into the Province of Yunnan, southwestern China, and in

February 1923 was taken over by the National Geographic Society

and was conducted under the auspices of the society for more than a
year, the herbarium specimens (nearly 80,000 in number) from both
sources being turned over to the United States National Museum.
The collections thus brought together are notable for their large repre-

sentation of primroses, rhododendrons, and ferns, and the National
Museum is fortunate in being able to present a critical analysis of the

fern material by Dr. Christensen, a special student of the Asiatic

species of this difficult group. All of Mr. Rock's pteridophytes from
the regions mentioned, and of his smaller collections from Siam and
Tibet, are cited in the present paper, with frequent reference to much
historically important material collected by earlier explorers.

Part 7, entitled "The Mexican and Central American Species of

Viburnum," by C. V. Morton, at present assistant curator in the

National Herbarium, is the result of a critical study of material in the

larger American herbaria and in the collections of the Botanisk
Museum, Copenhagen, and the Royal Botanic Gardens, Kew. With
the aid of data furnished by these historic specimens it has been
possible to provide a fairly satisfactory treatment of the abundant
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material collected in recent years, by making use largely of minute

characters that have not previously received adequate attention.

During the past 70 years only 5 species have been described from

Mexico and Central America. In the present revision 30 species are

recognized, 10 of which are described as new. In general, they are of

rather narrowly limited distribution. None are known to be im-

portant economically.

Part 8, by Ellsworth P. Killip, associate curator in the National

Herbarium, contains descriptions of numerous new species of Pilea,

a genus of the family Urticaceae, which reaches its greatest develop-

ment in the West Indies and western South America. As a member

of three botanical expeditions to the Andes, Mr. Killip made exten-

sive field observations and assembled a large series of specimens.

These, with the rich collections in the more important herbaria of

the United States and Europe, have served as the basis of a thorough

revision of the genus as represented in the Andes. The results are

partially presented in this paper, which consists of a key to all the

species, 111 in number, and descriptions of 30 found to be new. In

addition, three species are renamed, and two are raised from varietal

to specific rank with change of name.

Part 9, by C. V. Morton, is a critical account of the species of

Besleria, of the family Gesneriaceae. This genus is confined to the

New World Tropics, ranging from southern Mexico to Bolivia and

Brazil. The author recognizes 141 species, of which 43 are here first

described. Included also are descriptions of 11 new varieties and 5

new forms. The relatively large number of novelties is due partly

to the slight attention that has been given to the genus since the

appearance of Professor Hanstein's monograph in 1865 and partly

to the abundance of recent material now available for study, the

present treatment being based upon specimens in the leading herbaria

of the United States and in several of the larger botanical institutions

of Europe. Types or isotypes of nearly all previously described

species have been examined.

The tenth and concluding part, by Ellsworth P. Killip, entitled

"The Andean Species of Pilea," is complementary to Part 8. With

the exception of the 30 new species described in Part 8, it includes

detailed descriptions of all the species there listed, together with

synonymy, notes on relationships, geographic distribution, and

citation of specimens examined. In addition, three species and a

single variety are described as new. The number of species treated

is 115. The area covered embraces Venezuela and adjacent Curasao,

Colombia, Ecuador, Peru, Bolivia, and Chile.

William R. Maxon,
Curator, United States National Herbarium.

June Uj 1939.
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PREFACE

The first part of volume 26 of the Contributions from the National

Herbarium is devoted to an account of the Central American rep-

resentatives of the Lecythidaceae or brazilnut family, by Mr. H.

Pittier, of Caracas, Venezuela. Many trees of this family produce

edible seeds, such as brazilnuts and sapucaia-nuts, some of which

are an important article of export from South America. The species

are little known botanically, since they are mostly large trees, grow-

ing in wet virgin forests difficult of access, and it is hard to procure

specimens of them.

In continental America the family is known to range northward

to Nicaragua. From Central America Mr. Pittier reports 5

genera and 19 species, 11 of the species being described as new.

The greater number of the known Central American species are con-

fined to Panama.
Frederick V. Coville,

Curator of the United States National Herbarium.

lU
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THE LECYTHIDACEAE OF CENTEAL AMERICA

By H. PlTTlEK

DTTEOLUCTION

Up to 1908, only four species, belonging to three genera of the fam-

ily Lecythidaceae, and ranging from the Canal Zone to Nicaragua,

had been reported from Central America. They were Gustavm

superba, Grias fendleri, and Gourowpita odoratissima and C. nicara-

guemis. In the coui-se of that year three new species and two

genera {Lecythis costaricemis, Eschweilera coUinsii, E. cahjculata)

were added to the list, and the southward extension of Couroupita

nicaraguensk along the Pacific coast was reported.^ Northward,

Nicaragua seems to remain the extreme limit reached by the family.

The botanical explorations of Panama undertaken under the

auspices of the Smithsonian Institution and started in 1909, led me

to the magnificent forests of the southeastern parts of that country, in

the district of Port Obaldia on the Caribbean side, and in the Sambu

and Tuyra valleys of the Pacific watershed. The study of the flora

of these extraordinarily rich plains and hills was only started,

though with wonderfuf glimpses of its composition. The presence

in oiTr collections of representatives of genera such as Brownea, Gen-

trotoUum, Mimusops, and Lucuma, hitherto considered as almost

exclusively South American, and, above all, the abundance of unde-

scribed forms of Lecythidaceae, of which no less than 11 are here

described for the first time, revealed the existence in that region of

a real miniature of the Amazonian silva, miniature in extension but

quite as majestic in the dimensions of its elements. In fact, the for-

ests of the Panamanian Darien are the most perfect type of tropical

rain forests which it has been my privilege to contemplate in forty

years of neotropical exploration. This is not the place to discuss

the causes which have given rise to the development of such a

remarkable flora, or its relationships with that of the central and

eastern sections of the South American continent. The facts at

hand are not sufficient. In the first place, the study of the forests

in question has only been initiated and they reserve innumerable sur-

'Oontr. U. S. Nat. Herb. 12: 95-104. 1908.
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prises; moreover, our knowledjre of the flora of the plains alon*? the

western Caribbean seaboard and the Pacific coast of Colombia is

too scanty to allow even tentative conclusions.

The present paper contains the descriptions of all the species,

pertaining to five genera, hitherto reported from Central America,
including Panama. I do not consider the subject as exhausted.

More species of the genera already represented will be found, and
at least one genus, Cariniana^ abundant in the forests of the Sinu and
Atrato valleys, is likely to exist also in Darien.

SYSTEMATIC TREATMENT

KEY TO OENEIBA

Androocium equally expanded all around, so forming a sort of regular cup or
rinji, with the terminal part of the stamens involuted. Fruit indehiscent,

the whole intrastaminal disk flat, more or less impressed and limited by a
circular ridge.

Anther cells free, rounded, splitting htngitudinally. Seeds 1 in each cell;

funicle about the length of the seed ; sepals 2 1. GBIAS.
Anther cells connate, more or less elongate, opening by apical pores. Seeds

6 in each ovary cell, suspended by long fleshy twisted funicles ; calyx very
short and entire, or 5 or 6-lobate 2. GITSTAVIA.

Androecium expanded on one side as a hood-shaped plate.

Stamens all fertile; fruits ninnon-biill-liko, indehi^cent. with only l!ie in-

nermost part of the intrastaminal disk marked out as a domelike oper-

cule. Septa and placentas turning into a semiliquid pulp.

3. COUBOUPITA.
Stamens of the hood mostly sterile ; fruit dehiscent, the opercule f«n-med by

the whole intrastaminal disk.

S«>eds large, fusiform, hanging from a fleshy funicle; fruit large, witli very
thick, woody walls: giant trees, with small serrate leaves.

4. LECYTHIS.
Seeds small, rounded, se.ssile and erect in the coriaceous fruit; middle-

sized trees with entire leaves 5. ESCHWEILERA.

1. GBIAS I..

1. Grias fendlerl Seemann, Bot. Voy. Herald 12G. 1854.

A tiee 8 to 12 meters high ; trunk about 33 cm. in diameter, divided almost
from base ; limbs erect, dark grayish.

Leaves densely fasciculate on new wood, sessile. oi)ovate-spatulate, long-

cuneate, acute, entire or obscurely serrate toward the apex, 25 to 65 cm. long,

4 to 11 cm. broad; costa and primary veins prominent on both faces but more
so underneatli

;
primary veins about 35 on eacli side, anastomosed along the

margin of the blade.

Inflorescence racemose, simple, entirely glabrous ; rachis very short ; floral

pedicels 5 to 7 mm. long, each with one diminute basal liracflet. C'alyx ovoid,
:il>out 6 mm. long and 5 mm. in diameter, 4-lobulate and with a dark margin;
lobules obtuse. Petals 4, concave, ovate-elliptic, obtuse, smooth, white, 12 to

14 mm. long, 9 to 10 mm. broad. Androphore cui>-shaix;d, white, about 3 mm.
brsad, multi-appeudiculate, the interior appendices about 2 mm. long, the
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eiterior ones involute, 6 to 8 mm. long; anthers sessile or subsessile; ovary

ovoid-turbiuate, 4-celled, the cells pluriovulate ; stigma subsessile, 4-lobulate.

Pysis 1-celled, 1-seeded, ovoid, green on the outside, about 3 cm. long and

2 5 m in diameter, borne on a pedicel nearly 1 cm. long and bearing at the

.-ipex the enlarged stigma. Pericarp thin, fleshy; mesocarp membranous,

f^-co^ulate. Seed ovoid, 28 to 30 mm. long, 17 mm. in diameter, smooth, sus-

l)ended from the top of the cell by a thin funicle. Embryo almond-like, but

verv bitter and not edible.

Panama: In forests near Chagres, flowers, Feb. 12. 1850, Fendler 185 (type),

187. Below Pinogana, Darife, on the right margin of Tuyra River, flowers,

April 18, fruits, June 15, 1914, Pittier 6652.

Our spe<-iniens differ from the type in the number of the pairs of primary

veins (35 instead of 38), in the ovoid shape of the alabastrum, in the mostly

4-lobe<l calyx, and in having the ovary smooth and rounded instead of

tetragonous; but these particulars are so Insignificant that there is hardly a

doubt as to our tree being identical with the one collected by Fendler. The

full description of the species is based on better and more complete material

tlian that distributed by the last collector.

2. GITSTAVIA L.

KEY TO SPECIES

Fruits small, regularly winged or costate ; leaves small, entire or almost so;

calvx 6-lobulate.

Fruits winged *• »• ^rachycarpa.

Frnits costate 2. G. pleurocarpa.

Fruits large, more or less smooth ; leaves long, spatulate and narrow, more or

less sinuate or toothed ; calyx entire.

Leaves sessile or almost so ; middle-sized tree with large showy flowers.

3. G. superba.

Leaves long-petiolate ; cauliflorous tree ^- ^- ^^'^^•

1. Gustavia brachycarpa Pittier, sp. nov.

A tree 12 to 15 meters high, 30 to 35 cm. diameter at the base ;
trunk straight,

about meters high. Bark grayish, smooth. Branching diffuse, forming a

i<.unde<l crown, the long boughs more or less hanging. Young branchlets

vreen. smooth, finely striate longitudinally.

Leaves- alternate, membranous, petiolate, glabrous, dark green above, paler

beneath: petioles 8 to 10 mm. long, subalate; leaf blades obovate or ovate-

elliptic, attenuate at base to narrow wings, acuminate at tip, 10 to 20 cm.

long, 3.5 to 7 cm. broad; margin slightly sinuate-dentate on the upper half

<.f the blade, entire on the lower half; costa prominent on the lower face,

hardly so on the upper one ;
primary veins 14 or 15, arcuate and twice an-

astomosed along the margin; veinlets inconspicuous; stipules triangular, acute,

about 4 mm. long, early caducous.

Flowers not known, apparently single or few together at the ends of the

branchlets. o u a
Pyxis small, ovoid, flat or slightly depressed at the top, 5 or 6 celled,

dehiscent, sessile, but attenuate at the base as a (2.5 cm. long) 4-winged

pseudo-pedicel. Body of the pyxis about 2.5 cm. long, 2 cm. in diameter,

6-winged the (5 mm. wide) wings alternating with the persistent erect

triangular-acute sepals, these 10 to 12 mm. long and 10 mm. broad at the

ba<^e pericarp about 2 mm. thick, woody and hard ;
interzonal band flat, 2.5

mm wide. Operculum about 1.5 em. in diameter, not seen. Fertile seeds 2

'}<'
.
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or 3 in each fruit, the remaiuinj,^ cells occupied by aborted seeds; funicle
fleshy; seed ovoid, about 12 mm. long, with a brown perisperm, paler and
torulose around the large apical micropyle.
Type in the U. S. National Herbarium, no. 715480, collected in woods around

San Felix, eastern Chiriyui, Panama, December 23, 1911, by H Pittier
(no. 5269).

This species has the smallest fruits observed heretofore in the genus. Its
nearest ally is O. pterocarpa Poit. of Guiana.

2. Gustavia pleurocarpa Pittier, sp. nov.

A tree up to 20 meters high and about 40 cm. in diameter; trunk straight;
bark brownish, slightly roughened; branching radiate, forming an elongate
crown

;
branchlets slender, flexible, with a smooth, finely striate, brownish bark.

Leaves petiolate, membranous, entirely glabrous
; petioles 1.5 to 2 cm. long

;

leaf blades ovate-elliptic, 8 to 19 cm. long, 3.5 to 7 cm. broad, attenuate and
decurrent on two-thirds of the petiole length at base, subacuminate and more
or less acute at tip

;
margin entire ; costa prominent on both sides of the blade,

the more so beneath; primary veins about 8, slightly arcuate, arcuately ana-
stomosed along the margin, prominent beneath, with the interspaces minutely
reticulate.

Flowers terminal, single or geminate, about 6 cm. in diameter when spread,
the peduncle, bracts, receptacle, and calyx lobes furfuraceous

; peduncles 2 cm.
long, rather thick, provided at the middle with a pair of ovate acute bracts
4.5 mm. long; receptacle 6-costate, about 7 mm. in diameter; calyx lobes 6,
triangular or ovate, acute, nearly 7 mm. long with about the same basal breadth!
persistent

;
petals 6, the 3 exterior ones larger, ovate, rounded at tip, 3 to 3.5

cm. long, about 2 cm. broad, yellowish white, more or less furfuraceous with-
out, glabrous within; androecium equally expanded all around, about 22 mm.
in diameter

;
anthers ovate, subacuminate, emarginate at base, 1.8 mm.' long

;

ovary 6-celled, each cell pluriovulate ; style very short ; stigmas 6, erect uHd
adhering.

Young fruits crowned with persistent calyx lobes and more or less 6-costate.
Type in the U. S. National Herbarium, no. 678933, collected on Loma de la

Gloria, back of Fat6, province of Colon, Panama, altitude 100 meters or less,
July, 1911, by H. Pittier (no. 3857).

The following collections also belong here:
Panama: Loma de la Gloria, August, 1911, Pittwr 4104 (flowers) ; Sept. 12,

1911, Pittier 4426 (young fruits).

This species seems to differ from ail the Gustavias of the Isthmus and
adjacent South America by its small leaves and flowers, the latter exclusively
terminal, and by the general habit of the tree, which looks much more like an
Eschweilera.

3. Gustavia superba (Kunth) Berg, Linnaea 37: 444. 1854. Plates 1, 2.
Plrigara superba Kunth, Syn. PI. Aequin. 3: 426. 1824.
A tree, up to about 20 meters high and 35 cm. diameter at the base, sparingly

ramified, the limbs erect or ascending, usually unbranched, glabrous, covered
with the leaf scars, the younger part fistulous.

Leaves congested at the ends of the limbs, entirely glabrous, membranous;
petioles thick, 2 to 9.5 cm. long; blades oblong-lanceolate, loug-cuneate and sub-
decurrent at base, acutely long-acuminate at apex, 25 to 100 cm. long, S to 18
cm. broad, light green on both sides, the margin coarsely and remotely serrate
with acute teeth

; costa thick, prominent on both sides
; primary veins 20 to 25

on each half of the blade, prominulous above, prominent beneath, united Ity

slender transver.se veinlets and a dense prominulous reiiculation of lesser thi^.-k-

ness.
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Flowers congested on the old wood just below the lower leaves, the racemes

2 to 12-flowered, glabrous; peduncles thick, 2 to 6 cm. long; pedicels

5 to 9 cm. long, puberulous, provided at the base with an ovate obtuse bract

about 5 mm. long, articulate at the middle, with a pair of clasping, more or

less adnate bractlets, these very short and broad ; open flowers 8 to 12 cm. in

diameter; receptacle discoid, flat, about 2 cm. in diameter; calyx short (not

over 1 cm. broad), minutely puberulous-pubescent, the margin entire; petals 8

(4 slightly larger), obovate, slightly attenuate to the base, rounded-obtuse at

apex, o to 7 cm. long, 2 to 3 cm. broad, glabrous, yellow at base, turning to

pink dotted with white toward the apex; androphore pinkish white, discoid,

about 4.5 cm. in diameter ; stamens and staminodes yellow at base, turning to

pink toward the tip ; ovary turbinate, 6-celled, velvety-pubescent on the upper

face ; style obtuse and very short.

Pyxis large, subglobose.

Type collected at Turbaco, near Cartagena, Colombia, by Humboldt and Bon-

pland. Common in the Canal Zone and in its immediate vicinity, but not

reported from farther west and apparently not found in south Darl6n or In

the rainy parts of the San Bias Coast.

Panama : Chagres Valley, Pittier. Empire, May 2, 1912, Chrvitopherson 197.

Monte Lirio, March 2, 1912, Christophcrson 128. Hospital grounds at Anc6n,

February 14, 1911, Pittier 2746; March, 1910, C. F. Mason. Gatuncillo, Stevens

1159. Gamboa, Stevens 1090; Standley 28389. Obispo, Standley 31709. Tapla

River, Maxon d Harvey 6746a. Gorgona, Maxon 6787. Chagres arm of Gattin

Lake, Maxon 6554. Barro Colorado Island, Standley 31447, 31253. Dari^n

Station, Standley 31553. Fort Sherman Standley 30955. Taboga Island,

Standley 27934. Rio Paralso, above Ea«t Paralso, Standley 9917. Las Cascadas

Plantation, Standley 25716, 29591. IliUs north of Frijoles, Standley 27443.

According to Miers," this species has been collected in Ecuador by Sinclair,

which would mean a considerable extension of its area to the south. Seemann *

states that in Panama it forms entire woods in the central districts, a fact

which lacks confirmation. According to my personal experience, even small

groves of the tree are of rare occurrence and it is found mostly scattered as

single individuals. Seemann refers this species to O. angusiifoUa Benth., but in

that the leaves are almost sessile and comparatively narrow, the flowers

smaller and terminal with the pedicellar bractlets near their base, and the

petals mostly 6.

The fruit of Gustuvia stiperba Berg is edible, but in no way distinguished

by its flavor or nutritive properties. The usual vernacular name applied about

the Canal Zone to the tree is " membrillo."

Explanation of Plate 1.

—

Oustavla superha. Inflorescence, abont one-tenth natural

size. Plate 2.—A flower. Natural Bize.

4. Gustavia nana Pittier, sp. nov. Plates 3, 4.

A small single-stemmed cauliflorous shrub about 1.5 meters high, the trunk

not over 6 cm. in diameter at the base.

Leaves dense at top of stem, alternate or subverticillate ;
petioles 3 to 15

cm. long, slender, terete; leaf blades narrow-elliptic, attenuate at both ends,

hardly decurrent but extending along the petiole in two almost inperceptible

keels, 21 to 40 cm. long, 5 to 8 cm. broad ; margin slightly sinuate-dentate, the

teeth' distant about 1.5 em. in the middle part of the blade; costa and veins

prominent on both sides but more so on the lower face ;
primary veins about

' Trans. Linn. Soc. 30 : 177.

= Bot. Voy. Herald 126. 1854.
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17, straight and anastomosed along the margin, the transverse veinlets well

marked on both laces.

Flowers not seen, appearing near the base of the trunk.

Pyxis rather large, borne on a i)edicel 3 cm. long, globose-subpyriform,

the body 7 cm. long and 7 cm. in diameter, 5-celled, obsoletely costate; caly-

cinal zone prominent and bearing the remnants of the calyx ; interzonal band
flat, 2.5 mm. broad; operculum slightly convex, apiculate-umbonate, smooth
and lustrous, bright yellow; pericarp coriaceous, about 5 mm. thick, smooth
and light brown outside ; inner pulp yellow. Seeds 1 to 3 in each cell, angu-
lose, irregularly shaped and compressed, 2 to 3 cm. long and broad; testa

membranous, brownish.

Type in the U. S. National Herbarium, no. 679189, collected on Loma de La
Gloria, back of Fat6, Province of Col6n, Panama, in fruit, August 4, 1911, by
H. Pittier (no. 4093),

This differs from all other described species in its reduced size and in the
petioiate leaves.

Explanation of Plate 3.

—

Guslavia nana. A fruit on branch. About seven-eighths
natural size. Platk 4.—Fruits and seids ; above an operculmu, below cross section of
fruit. Natural size.

3. COTJROTJPITA Aubl.

Owing to the scarcity of the cannon-ball trees, it has been found difficult to
obtain satisfactory specimens. For this reason the three following species are
Incompletely described.

KEY TO SPECIES

Flowers 4 to 5 cm. in diameter; anther cells divaricate from the base; petals
pink

;
low spreading savanna tree, branched almost from the base.

1. C. odoratissima.
Flowers 7 to 8 cm. in diameter; anther cells connate; i>etals white, pink, or

reddish-tinged ; high forest trees.

Petals 1.8 to 2.2 cm. broad; filaments of the anthers 1 mm. long; corolla red-
dish white 2. C. nicaraguensis.

Petals 2.2 to 3 cm. broad ; filaments of the anthers 2 to 2.5 cm. long ; corolla
pinkish white 3. c. darienensis.

1. Couroupita odoratissima Seem. Hot. Voy. Herald 126. 1S54.
A large tree, divaricate from the base : crown s])reading, domelike ; branch-

lets thick, rounded, striate, verrueulo.=?e.

Leaves oblong, attenuate at both ends, abruptly acuminate, sparsely hairy,
the pubescent petiole thick, 1 to 1.5 cm long, the lamina 15 to 19 cm. long, 6 to

8 cm. broad; margin entire, obscurely sinuate, or minutely ciliate-denticulate

;

venation hardly prominent above, more so beneath, the costa and primary
veins here den.sely Imiry-puberulent ; stipules small, subcordate, puberulous,
early caducous.

Floral racemes issuing from the trunk and larger limbs, also terminal (?) ;

rachis thick, about 18 cm. long, angulose-sulcate, glandulose-verruculose, toraen-
tose, many-flowered. Flowers large, fragrant; pedicels 13 to 19 mm. long, at
first brown-tomentello.se and then subglabrous; sepals obtuse, ciliate

; petals
oblong-obtuse, fimbriate on the margin, pink with yellow lines; androphore of
a rich yellow color; stamens short, crowded on both the ring and the hood;
anther cells divaricate at the base.

Fruit large, globose, single or in clusters.

Panama: Forests of Rto de Jesfis, between Santiago and Puerto Mutis,
Veraguas, Seemann 1151, in herb. Hook., type. Forests of Ilato de San Juan,
between San Lorenzo and San Felix, eastern Chiridui, Otto hut::, photograph.
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The first locality was l>elieved to be the only one in which the species

occurred. The discovery by Dr. Lutz is consequently of great interest, so much

the more so in that he found the tree loaded with fruits.

2. Couroupita nicaraguensis DC. Prodr. 3 : 294. 1828.

Trunk high and straight, bearing a subglobose crown.

Leaves large, coriaceous, obtuse; flowers large, clustered on trunk and larger

limbs their greatest diameter 7.5 cm.; calyx lobulate; petals 6, obovate, obtuse,

the 3 exterior ones slightly smaller, 2 to 3.5 cm. long, 1.8 to 2.2 cm. broad,

reddish white; stamens numerous uix)n both ring and hood; filaments about

1 mm. long, swollen at the tip on the ring, attenuate on the hood; anthers ovoid,

0.5 mm. long and broad, the cells connivent.

Fruits large, globose, single or 2 to 8-clnstered.

Nicaragua: Cited from that country without precise locality by de Candolle.

Vicinity of Paso Real, road from Rivas to Granada, near Rio Ochomogo, Oer-

sted. Along the Ochomogo River, north of Rivas, Shannon 5004.

CoBTA Rica: Salinas Bay, PiWer in 1891; Nicoya, Pittier in 1903.

The above description is based upon the original d(>cripti<)n in the Prodromus,

upon Oersted's notes, upon the incomplete specimens collected by Shannon,

and upon the writtr's own observations. It is more complete than the one

given in my former paper on the subject, but yet far from satisfactory.

3. Couroupita darienensis Pittier, sp. nov. Plate 5.

A very large, deciduous tree, the trunk straight, up to 30 meters high and

1.25 meters diameter at the base ; main limbs radiating horizontally from the

apex of the trunk and forming a flat, sparsely branched crown
;
bark of the

trunk and limbs thick, scaly, brownish gray, that of the branchlets fibrous,

the fibers strong ; wood brownish, ill-scenti>d.

Leaves unknown, undeveloped at time of flowering.

Floral racemes short, growing from the limbs and larger brancWets. Corolla

pinkish white, 7 to 8 cm. in diameter ;
petals 6, fleshy, unequal, ovate, rounded

at base, broadly rounded at apex, 2.5 to 4 cm. long. 2.2 to 3 cm. broad, glabrous

;

androphore pinkish white, broadening from the ring (1.8 cm. in diameter) to

the galea (2.8 to 3 cm. broad) ; slamens very numerous and entirely covering

the inner surface of the androi)hore, the ones on the ring and ligule small,

with clavate (1.2 to 1.5 mm. long) filaments and subglobose anthers, the ones

on the galea with broad attenuate (2 to 2.5 mm. long) filaments and larger

anthers. Other details of the flower not known.

Pyxis very large, glob.)se or slightly depressed, 15.5 to 18 cm. in diameter,

6-celled, the calycinal zone apical and obsolete, the seeds few, orbiculate,

depressed, hairy, surrounded by the pulpy dissepiments of the endocarp and

columella.

Type (fruit, seeds, parts of flower in alcohol, and photograph) in U. S.

National Herbarium, collected in forests around Pinogana, southern Dari^n,

Panama, April 20, 1914, by H. Pittier (no. 6503).

This species was tentatively compared first with Couroupita peruviana

Miers, which difters in the coloring of the flower, and in the larger fruit with

the calycinal zone much more d.stant from the apex, and then with the little-

known C. nicaraguensis DC, also distinct in the mode of branching, the smaller

flovrers, and the details of the stamens.

This is one of the tallest trees in the forests of Darifin. The trunk is always

clean to a considerable height and the limbs spread horizontally at a great

distance from its aprx. The flower racemes appear on the latter or on smaller
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branchlets, but never on the trunk, at a time when the leaves are not yet

developed. The wood is characterized by its fetid smell.

The tree is known among the natives as " coco zapote " or " coco de mono."

Explanation of Plate 5.

—

Couroupita darienensis. A tree In forest.

4. LECYTHIS Loefl.

KEY TO SPECIES

Leaves large (12 to 36 cm. long), coriaceous, ovate-oblong or elliptic, the margin
entire or obscurely crenate.

Blade of the leaves decurrent on the petiole, rounded at the apex
;
pyxis 15 to

16 cm. high, the basal band 5-5 cm. high, the interzonal band 7 to 7.5 cm.
broad. South Darien 1. L. melllana.

Blade of the leaves rounded at tlie base, acuminate at the apex
; pyxis 12 to

14.5 cm. high, the basal band 6 to 8 cm. high, the interzonal band 4 to 5
cm. broad. South Darien 2. L. tuyrana.

Leaves small (not over 10 cm. long), membranous, ovate, crenulate-serrate.

Base of the operculum distinctly conical, witli a smooth surface, about 7 cm.
in diameter ; calycinal zone continuous, the individual sepals hardly dis-

tinct. San Bias Coast 3. L. armilensis.
Base of the oi>erculum more irregular and broad (not under 9 cm. in diam-

eter).

Leaves rounded or subcuneate at the base; pyxis ovoid, about 20 cm.
high; basal band 11 to 12 cm. high, the interzonal band 4 to 7 cm.
broad. San Bias Coast 4. L. ampla.

Leaves cordate at the base
;
pyxis subglobose, 15.5 to 22 cm. liigh, the basal

band 8 to 14 cm. high, the interzonal band 6 to 9 cm. broad. Costa Rica.

5. L. costaricensis,

1. Lecythis melliana Pittier, sp. nov. Plate 6.

A large tree, up to 40 meters high and 80 cm. in diameter, the trunk straiglit,

covered with a grayish rimose bark, the branching radiate, l)eginning about 8
meters above the ground.

Leaves coriaceous, glabrous, the petioles thick, canaliculate, 1.5 to 2.5 cm.
long, the blades ovate-oblong, rounded and decurrent on the petiole at the base,
rounded at the apex, 12 to 35 cm. long, 10 to 14 cm. broad, the costa thick, im-
pressed above, very prominent beneath, the primary veins about 33, prorainu-
lous on both faces, with short intermediate parallel venules forming a striate
zone on both sides of the costa; margin entire, sometimes slightly repand.

Inflorescence paniculate, few-branched, the rachis thick, angular, glabrous.
Flowers sessile, sulphur or orange-yellow, 5 to 6 cm. in diameter when fully
open; calyx tube 5 to 6 mm. long, salver-shaped, the 6 lobes (imbricate in
bud) broadly ovate, obtuse, coriaceous, 9 to 11 mm. long and broad, the margin
entire and revolute

; petals ovate or obovate, obtuse at apex, more or less
attenuate and adnate together and with the androphore at the base, about 4
cm. long and 2 cm. broad ; androphore yellow, the basal ring 7 to 8 mm. broad,
the ligule about 2 cm. long and 1,5 cm. broad, the hood ovate, shortly fimbriate
on the margin; ovary 4-celled.

Pyxis subglobose, grayish brown and rough without, 15 to 16 cm. high, the
walls 2 to 2.5 em. thick, woody ; basal part obconical, 5.5 cm. high ; calycinal
zone more or less continuous and even; interzonal band 7 to 7.5 cm. high,
15 cm. in diameter; operculum 3 cm. thick and 11.5 cm. in diameter; seeds 6.5
to 7 cm. long, 2.5 cm. broad, about 10 in each pyxis.
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Type in the U. S. National Herbarium, no. 716G04, collected in forest between

Pinogana and Yavisa, southern Dari^n, Panama, iu flower and fruit, April

17, 1914. by H. Pittier (no. 6538).

Explanation or Plate 6.

—

Lecythia melliana. Two views of a pyxis. About three-

eighths natural size.

2. Lecythis tuyrana Pittier, sp. nov. Plate 7.

A tree 25 to 30 meter.s high ; trunk straight ; bark brownish, rimose ; branch-

lets verruculose, covered with a white, longitudinally reticulate film. Crown

ovate-elongate, densely leafy.

Leaves petiolate, large, coriaceous
;
petiole thick, clasping at the base, then

winged and broadly canaliculate, 10 to 15 mm. long, darkish in color; lamina

long-elliptic or lanceolate, rounded at base, acuminate at tip, entirely glabrous,

glossy above, paler and dull beneath, 20 to 36 cm. long, 6 to 12 cm. broad;

costa carinate on the upper side of the lamina, thick, rounded and prominent

beneath; primary veins about 35, hardly salient on the upper face, rather

prominent beneath ; margin entire or obscurely crenate.

Inflorescence racemo.se, terminal, ample, erect, single-branched, 35 to 40 cm.

long, the rachis thick, subangulose, puberulous. Flowers numerous, sessile;

sepals 6. ovate, obtuse, coriaceous, the exterior ones a little broader, 6 to 8

mm. long, 6 to 9 mm. broad, glabrous, fimbriate-denticulate on the margin,

persistent ; corolla sulphur-yellow, caducous
;
petals 6, ovate to elliptic, concave,

obtuse, 26 to 32 mm. long, 14 to 17 mm. broad, entire on the margin ; andro-

phore yellow, the basal ring rather narrow (5 ram.), the ligule about 20 mm.

long and 1.2 mm. broad, the hood ovate, the marginal appendages about 5 mm.

long; ovary 4-celled.

Pyxis subglobose, chocolate-brown and squamulous without, 12 to 14.5 cm.

high, the walls 1.5 to 2 em. thick, woody ; basal part cupulate, 6 to 8 cm. high

;

calycinal zone continuous or obscurely lobate ; interzonal band 4 to 5 cm. high,

11 to 13.5 cm. in diameter at the base, narrowing to the apex; operculum

wanting : seeds about 6 cm. long, 2 to 2.5 cm. broad.

Type in U. S. National Herbarium, no. 716630, collected on the hills at Que-

brada Honda, southern Dari^n, Panama, in flower and fruit, April 21, 1914,

by H. Pittier (no. 6567).

Explanation ov 1'latk 7.

—

Lecythis tuyrana. Two views of a pyxis. Al)out three-

eighths natural size.

3. Lecythis armilensis Pittier, sp. nov. Plate 8.

Very large tree, with straight trunk covered with a rimose fibrous bark,

and a depressed spreading crown.

Leaves, flowers, and seeds unknown.

Pyxis large (17 em. long and 15 cm. in larger diameter), ovoid, urn-shaped,

rounded at base ; calycinal zone high, distant 11 to 12 cm. from the base, con-

tinuous, the individual sepals hardly marked; interzonal band 4 to 7 cm.

broad, slightly concave along the calycinal zone, and then straight to the rim

of the mouth ; operculum small, convex, smooth, 7 to 8 cm. in diameter, 2.5 to

3 cm. thick; pericarp thick, woody, showing within the remnants of the 4

original septa.

Typo, consi.sting of old fruits only, in the U. S. National Herbarium, collected

on hills between Puerto Obaldfa and Armila, San Bias Coast, Panama, Septem-

ber 5. 1911, by H. Pittier.

The fruits here described are undoubtedly distinct from those supposed to

belong to Lecythis ampla, from which they differ by their narrow mouth and

the characters of the calycinal band. They resemble somewhat those of L.
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dcnsa Miers, a Brazilian species, the area of which is not likely to extend us

far as Panama.

Kxi'LANATioN OF I'LATE 8.

—

Lccythis aintUensts. Two views of a pyxis. About t!ire<^-

elgbths nntural size,

4. Lecythis ampla Miers, Trans. Linn. Soc. 30: 204. 1874. Plate 9.

Very tali tree, 30 to 40 meters high, 1 to 1.5 meters in diameter. Trunk
straight, 20 to SO meters long, branching at the top only and forniin;,' u broad

depressed crown; bark blackish, fibrous, rimose; braiichlets virgate, dark

purplish and verruculose.

Leaves small, membranous, petiolate, reticulate, ^hihrous and light green,

estipulate; petioles slender, 6 mm. long; leaf blades orbicular, ovate, or ovate-

elliptic, often sublobate, rounded or subcuneate at ba.se, usually acuminate,

sometimes rounded or obtuse at the tip, 3.5 to 9 cm. long, 2.5 to 4 cm. broad

;

margin finely sinuate-toothed, except at the base and on the acumen ; costa

prominent and dark-colored beneath, hardly so above; primary veins 12 <)r 13,

straight, several times anastomosed along the margin, the intermetliate spaces

beautifully reticulate.

Flowers not known.

Pyxis large (20 cm, long and 15 cm. in larger diameter on calycinal zone),

urn-shaped, rounded and hardly turbinate at the base; calycinal zone prominent,

formed by 6 broad subacute protuberances, from 10 to 14 cm. above the

petiolar insertion ; interzonal band more or less concave around the calycinal

and upper bands, 2.5 to 4.5 cm. broad ; operculum convex, obscurely umbonate,

4 cm. high, about 10 cm. in diameter ; pericarp thick, woody, showing within

the remnants of a 4-celled division. Seeds not seen.

Panama: Hills of Sperdi, near Puerto Obaldia, San Bias Coast, leaves and ild

fruits only, September 3, 1911, Pittier 4343.

The above description of the pyxis of this species agi-ees in a general

way with that of Miers' specimen from Antioqufa. In our specimens the seg-

ments of the calycinal zone are more prominent and distinctly acute, and the

upper part of the interzonal band is decidedly concave on account of the rim

of the very broad mouth overflowing a little. The measurements agree only in a

general way, but there is also a broad margin between those of the several

specimens collected under the tree which was felled to obtain leaf specimens.

ThLs Lecythis, which always grows on low hill ridges, is certainly one of the

most conspicuous giants of the primeval forests of San Bias. Its crown always

towers above the general dome of the fore.'^t. In its fall the individual sacri-

ficed to obtain specimens opened a wide gap in the surrounding forest, thus

giving an opportunity to collect several other interesting species.

Explanation of Plate 9.

—

Leoytltis ampin. Two views of a pyxis. About tl)ie«-

eijjliths natural my.o.

5. Lecythis costaricensis Pittier, Contr. U, S. Nat, Herb. 12: 99. pi. 6-S.

1908. I'LATE 10.

A large tree, ui) to about 40 meters high, the straight trunk 25 meters high,

about 1 meter in diameter at the base, the crown depressed and spreading.

Leaves submembranous, glabrous, the petioles about 5 mm, long, the blade
obloiig or ovate-oblong, subcordate at base, long-acuminate, crenulate-serrate

on the margin.

Inflorescences terminal ; flowers not seen,

I'yxis ovoid-globose, 4-celled, brownish and smooth without, 15 to 22 cm.
high, the walls 2.5 to 3 em. thick, woody ; basal band more or less semiglobose,

8 to 14 cm. high; calycinal zone continuous, with 6 distinct protuberances cor-
responding to the sepals; interzonal band (5 to 9 cm. high, conical, 10 to 17 cm,
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In diameter at the base, 10 to 11 cm. at the apex ; operculum domelike, 2 to 3

cm. high; columella thick and 4-winged. Seeds fusiform, sulcate, 4 to 6 cm.

long, 1.7 to 2 cm. thick, 6 to 9 in each cell ; funicle fieshy, thick, and white.

Type from La Sedina, plains of San Carlos, Costa Rica.

Since the first and incomplete description of this species in 1908 very little

new information has been obtained. It is incorporated above. For more

details see the original description.

It is Interesting to note that the three species found on the Atlantic watershed

(/. armilensis, L. ampla, L. costarieensis) all are very large trees with um-

braculiform crown and small ovate serrate leaves, while the two found on the

Pacific side of the continental divide are of lesser dimensions, have radiating

branches beginning low on the trunk, and have leaves relatively larger and

always entire. This may indicate that the representatives of both groups have

reached the Isthmus by distinct routes and not simultaneously.

EipiJiNATioN OP Plate 10.

—

Lecythia coBtaricenMa. Two views of a pyxis. About three-

eighths natural size.

5. ESCHWEILEBA Mart.

KEY TO SPECIES

Pyxis Avoody, thick-walled, obconical, with the cavity rim projected outside.

Leaves stipulate; petiole and base of costa sparsely hairy_-_l. E. reversa.

Pyxis coriaceous, thin-walled, more or less rounded or globose-depressed.

Seed 1 in each cell of the fruit 2. E. panamensis.

Seeds several in each cell.

Floral racemes axillary. Seeds 3 or 4 in each cell 3. E. garagarae.

Floral racemes terminal.

Sepals free at base of fruit 4. E. calyculata.

Sepals concrete with fruit.

Fruit rather large; calycinal zone little prominent; seetls 4 cm. long, 1

to 3 in each cell 5- E. collinslL

Fruit small, with well-developed calycinal protuberances; seeds small,

more than 3 in each cell 6. E. verruculosa.

1. Eschweilera reversa Pittier, sp. nov.

A large tree, nearly 80 cm. in diameter. Trunk straight: bark grayish,

almost smooth; crown elongate; new growth slender, with purplish bark

sparsely covered with long appressed hairs ; buds quite hairy.

Leaves rather small, short-petiolate, stipulate, smooth except "on the petiole

and costa, light green above, paler beneath, the young ones deep pink at first

on both sides and then only on the lower one; petioles thick, 3 mm. long,

sparsely hairy; loaf blades ovate-elliptic, rounded and narrowly emarginate

at base, acute at tip, 9 to 13 cm. long, 2.5 to 4.5 cm. broad; margin entire;

venation prominent on both sides, more so beneath, the costa and primaries

here pink ; costa covered at base with whitish appressed hairs ; primary veins

8 or 9, twice anastomosed along the margin ; upper face of blade finely reticu-

late ; stipules geminate, needle-like, hairy, about 4 mm. long.

Flowers not seen.

Pyxis small (3 to 3.5 cm. high, G cm. in diameter on calycinal zone),

broadly turbinate, thick-walled, the 6 sepals grown into 6 thick prominences;

interzonal band very narrow (not over 0.5 cm. broad) and forming a deep

furrow; internal cavity smooth, widening toward the orifice, the margin of

this rounded and projected outward ; operculum arched or conical, depressed,

the stigmatie remnants obscurely visible at the center. Seeds 2.
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Type in the U. S. National Herbarium, no. 679550, collected on plains
of Sperdi, near Puerto Obaldia, San Bias Coast, Panama, leaves and old frttit

only, September, 1911, by H. Pittier (no. 4894).

In the absence of flowers and seeds, the place of this species remains doubt-
ful. The pyxis is quite distinct fi-om any described heretofore. There is

a faint indication of a two-celled cavity in several of the specimens at hand,
and the lower side of one of the only two opercula found under the tree bears
the impression of two large seeds; but, since there were trees of Eschweilera
panamcnsis scattered in the forest all around, the source of that lid is not
absolutely certain.

2. Eschweilera panamensis Pittier, sp. nov.

A large tree, up to 25 meters high and 40 cm. in diameter. Trunk straight,

covered with a gray, slightly rimose bark. Crown elongate; branchlets
slender.

Leaves alternate, petiolate, coriaceous, glabrous, entire; petioles thick,

broadly canaliculate, 5 to 8 mm. long; leaf blades ovate, rounded and sub-
decurrent at base, narrowed at the tip into a phort acumen, light green above,
paler beneath, 9 to 14 cm. long, 3.5 to 8 cm. broad ; costa slightly salient above,
quite prominent and obscurely 3-sulcate beneath; veins and veinlets obsolete
above, beautifully marked beneath, the former 8 to 11, arched and distinctly
anastomosed along the slightly revolute margin.

Inflorescences racemose, terminal or in the axils of the upper leaves, the
axillary racemes short (4.5 cm.) and hardly branched, the terminal ones longer
than the leaves (15 cm. or about), with well-developed alternate branchlets
(10 cm. long)

; rachis minutely pubescent, with green verruculose bark. Flow-
ers numerous, alternate, pedicellate, entirely glabrous, bractless, white; pedicels

7 to 8 mm. long; calyx lobes 6, rounded-triangular, obtuse, about 1 cm. long
and broad

; petals 6, uneven, 11 to 15 mm. long, 7 to 11 mm. broad, obovate and
broadly rounded at tip, the 3 exterior ones larger, thicker, and conchoid; andro-
phore with small ring, nearly 6 mm. in diameter and supporting numerous
anthers

; connecting blade of the hood 13 mm. long, 9 mm. broad ; hood proper
transversely ovate, 10 mm. long and 13 mm. broad, covered with numerous
staminodes

;
iilaments not over 0.5 mm. long ; anthers ovate, emarginate at both

ends, nbeut 0.4 mm. long and broad, each celt splitting longitudinally; stami-
nodes narrow and acute, 4 to 5 mm. long; ovary almost entirely superior,
glabrous, 2-celled, with several ovules in each cell; style none; stignm obscurely
divided.

Ript^ pyxis globoi=e-dei>ressed, about 4 cm. long and 5 cm. in diameter,
2-celIed, slightly attenuate at base, with rather thin walls; calycinal zone
bearing the persistent enlarged lobes of the calyx, the interzonal band 1.5 to
2 cm. broad; operculum convex, depressed at the center with the stigma per-
sistent, accrescent

:
cells l-secded, the seeds ovoid-oblong, 2.7 cm. long, 1.6 cm.

in diameter.

Type in the U. S. National Herbarium, no. 679481, collected on hills back of
Puerto Obaldia, San Bias Coast, Panama, flowers and fruits, September 2,

1911, by H. Pittier (no. 4338).

3. Eschweilera garagarae Pittier, sp. nov.

A small tree, the trunk straight and continuous; branching radiate, the
crown pyramidal; bark smooth, grayish; branchlets slender, flexible.

Leaves membranaceous, glabrous, lustrous above, paler and opaque beneath,
finely reticulate on both faces; petioles 1 cm. long, canaliculate; leaf blades
elliptic or elliptic-lanceolate. 12 to 20 cm. long, 3.5 to 7 cm. broad, subcuneate at
base, acuminate at tip ; venation very prominent beneath

; primary veins about
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10, subimpressed above, arcuate and twice anastomosed along the obscurely

sinuate margin.

Racemes axillary, simple, about 5 cm. long. Rachis rerruculose; pedicels

about 2 mm. long.

Pyxis coriaceous, thin-walled, 2-celled, globose-depressed, subturbinate at

base, about 5 cm. long and 5.5 cm. in diameter on the line of dehiscence;

calycinal zone very close to the base of the fruit, with the 6 prominences of

the sepals little pronounced; interzonal band 16 mm. broad; operculum about

1 cm. high, convex, hardly umbonate. Seeds 6, sometimes 7, more or less ovate,

compressed laterally, the two planes meeting toward the center of the fruit,

rounded outside, about 3 cm. long.

Type in the U. S. National Herbarium, no. 715891, collected in the foothills

of Garagara Mountain, south Darifin, Panama, in fruit, February 6, 1912, by

H. Pittier (no. 5616).

This species is characterized mainly by its globose-depressed fruits with the

calycinal zone placed very low. In the absence of more complete material it

is hardly possible to define its nearer affinities, but it certainly differs from all

other Panamanian and Central American species.

4. Eschweilera calyculata Pittier, Contr. U. S. Nat. Herb. 12: 97. pt 1, 2. 1908.

Plate 11.

Costa Rica : Atlantic plains in the vicinity of Lim6n.

Panama; Marragantl, south Dari^n, in clearings, fruits and leaves only,

April 22, 1914, Pittier 6596.

BxPLANATiON OF Plath 11.

—

Eschw^lcra cdli/ctilnta. Leares and pjiia. Natural siee.

5. Eschweilera coUinsii Pittier, Contr. U. S. Nat. Herb. 12: 97. pi. S. 1908.

Costa Rica : Plains of San Carlos.

6. Eschweilera verruculosa Pittier, sp. nov. Plate 12.

A middle-sized tree with straight trunk, radiate branching, and elongate

crown ; bark grayish, almost smooth ; branchlets obscurely 4-angled, slender

and flexible, covered with a brownish, more or less striate and verruculose bark.

Leaves rather large, petiolate, coriaceous, reticulate on both sides, entirely

glabrous; petioles thick, dark-colored (when dried), canaliculate, 0.8 to 1.8 cm.

long; leaf blades elliptic or elliptic-ovate, rounded and subcuneate at base,

acuminate at tip, 12 to 30 cm. long, 5 to 11 cm. broad; margin entire (with

black glandular dots) ; costa and veins prominent on both sides, more so be-

neath ;
primary veins 12 to 15, arcuate, anastomosed along the margin ; stipules

absent or early deciduous.

Racemes terminal, 2 to 5 cm. long, 3 to 8 flowered; rachis simple, stiff,

geniculate, verruculose. Flowers alternate, subsessile; receptacle and base of

sepals densely covered with brownish verruculose excrescences, the former

narrow at base; sepals 6 (imbricate in bud), ovate-obtuse, coriaceous, smooth

except at base without, about 1 cm. long and 7 to 9 mm. broad
;
petals 6, large,

pale yellow or yellowish white, obovate or oblong, rounded at tip, 2.4 to 3.2

cm. long and about 1.5 cm. broad ; androphore large, the blade connecting the

narrow fertile ring with the hood about 2 cm. long and 1.7 cm wide, the hood

orbicular and about 1.3 cm. in diameter; stamens only on ring; filaments 2

to 2.5 mm. long, broad at base, thinner at middle, claviform and apieulate at

the upper part; anthers broadly ovate, 0.6 mm. long, 0.8 mm. broad; stami-

nodes lanceolate, acute, broader at the margin of the hood, 5.5 to 6.5 mm.

long; ovary superior, 2-celled (?), with many ovules in each cell.

Pyxis middle-sized (3.5 to 4.5 cm. high, about 5 cm. diameter), globose-

depressed, thick-walled, verruculose, the 6 sepals grown into 6 thick protu-
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beranoes extending toward the conical base of the fruit ; interzonal band
abont 6 mm. broad ; operculum rounded, with a prominent tip, the overgrown
stigma, at the center. Seeds numerous, small.

Type in the U. S. National Herbarium, no. 715506, collected in forests

around San Felix, eastern Chiriqui, Panama, in fruit, December 24, 1911, by
H. Pittier (no. 5290). Flowering material was obtained at the same locality

September 8, 1912, Pittier 6738.

This is the "oliito" or "oUeto" of the natives, so named because the fruit

resembles a small earthen cooking pot. It seems to be nearly related to

Bschweilera verrucosa, and was so identified, with doubt, by Seemann. The
flowers, however, are much larger in our species and the shape of the fruit is

quite distinct.

Bschweilera verruculosa is one of the most common trees of the lower belt

of eastern Chirlquf.

Explanation of Platb 12.

—

Bschweilera verruculosa. Lenves and pyxis. Natural size.

o
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GUSTAVtA NANA PiTTtER
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COUROUPITA DARIENENSIS PiTTIER
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Lecythis melliana Pittier
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Lecythis tuyrana Pittier
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LECYTHtS ARMILENSIS PiTTIER
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Lecythis ampla Miers
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ESCHWEILERA CALYCULATA PiTTIER
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ESCHWEILERA VERRUCULOSA PlTTIER
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PREFACE

The second part of volume 26 of the Contributions from the
National Herbarium consists of a revision, by Dr. William Trelease,

University of Illinois, of the representatives of the Piperaceae or
pepper family known to occur in Panama. Dr. Trelease is engaged
at present in a monographic study of the American Piperaceae, and
has undertaken the revision of all the Panama species in connection
with the identification of a large amount of material obtained
recently in the region of the Canal Zone.

One hundred and thirty-eight species are listed from Panama.
They are referred to four genera, one of which is new.
The American Piperaceae are a conspicuous feature of the tropical

forests, but they are of little economic importance. Piper nignmi,
of the Old World tropics, furnishes the black pepper of commerce.

Frederick V. Coville,

Curator of the United States National Herhariwnu

:J
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THE PIPEEACEAE OF PANAMA

By William Teelease

INTBODUCTION

No botanist who visits Central America can fail to take an interest

in the great number of species of Piper and PeperoTnia which he

finds everywhere in this region. The family is most abundantly

developed in the wet forests of the Atlantic watershed, but many
species of Piper and some Peperomias are common in the drier

forests of the Pacific slope. It is Costa Rica, doubtless, which of

Central American countries possesses the richest representation of

the Pepper family, chiefly in the wet forests at middle and upper

elevations, but in Panama also the family is well represented, as

may be seen by the 138 species here listed.

There is no doubt that the real number of species existing in

Panama is much greater, since no part of Panama except the

region of the Canal Zone has been well explored botanically. The

species of Pothomorphe are common and widely distributed plants,

and this is true also of a few species of Piper and Peperoima.

Most of the species of the latter genera, however, seem to be very

limited in their distribution, and not until every secluded valley of

Panama has been explored will it be possible to make a complete

census of the Piperaceae of the country. , ; .
\-

The species of Piper are mostly low shrubs, and it is easy to

collect and preserve specimens of them. Most of the Peperomias

are fleshy herbaceous epiphytes. It is difficult to collect them, and

even harder to dry specimens, since there is no other group of

Central American plants which dry so slowly in the press. For this

reason the species of Peperomia are neglected by most collectors and

inadequately represented in herbaria.

This paper is based largely upon the collections existing in the

U. S. National Herbarium. These consist chiefly of material col-

lected by Mr. H. Pittier and Dr. William R. Maxon in 1911 and

1912, in the course of the Smithsonian Biological Survey of the

Canal Zone; by Mr. Ellsworth P. Killip in 1918 and 1922; by Dr.

Maxon in 1923 ; by Dr. C. V. Piper in 1923 ; and by the present writer

in 1923-24.

15
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The collections of 1911-12 were identified by Casimir de CandoUe,

who based numerous new species upon them. The recent collections,

as well as the earlier ones, were submitted to Doctor Trelease, who has

kindly prepared the report here presented, which lists all the

Piperaceae now known from Panama.

—

Paul C. Standley.

SYSTEMATIC TREATMENT

KEY TO QENEKA

Stigmas 2 to 5 (mostly 3 or 4).

Spikes axillary.

Spikes several on a common peduncle. Plants suffruticose,

1. POTHOMORFHE.
Spikes solitary in the leaf axil. Plants suffruticose. _2. SARCOBHACHIS.

Spikes opposite the leaves, solitary. Plants woody 3. PIPER,
Stigma 1, often penicillate. Plants herbaceous 4. PEPEROMIA.

1. POTHOMORPHE Miquel

Leave distinctly peltate 1. P. peltata.

Leaves cordate, not peltate 2. P. umbellata.

1. Pothomorphe peltata (L.) Miquel, Coram. Phyt. 37. 1840.

Piper peltatum {" pelatum") L. Sp. PI. 30. 1753.

Peperomia peltata Dietr. Syn. PI. 1: 142. 1831.

Lepianthes peltatum Raf. Sylv. Tellur. 85. 1838.

Ileckeria peltata Kunth, Linnaea 13: 565. 1839.

Type locality : " America calidiore."

Range: Cuba, through the West Indies (the prototype figured by I'lumier)

end northern South America to Mexico on the mainland.

CHiEiQuf: Cerro de la Plata, San Felix, Pittier 5160. Canal Zt)NE: With-

out locality, Eppelshehner. Balboa, Killip 3064 ; Standley 25602. Fort Lorenzo,

Piper 5929. Fort Sherman, Sfandley 30969. Frijoles, Standley 27619. Frijoles

to Monte Lirio, Killip 12117. Gamboa, Standley 28525. Gamboa to Cruces,

Pittier 3782. Gattin, Standley 27257. Juan Mina, Piper 5689. Las Cascadas

Plantation, Standley 25797. Monte Lirlo, Maxon 6858. Summit, Stevens 314,

315. Rio Sirri, Pittier 4016. Panama : Rfo Tapia, Standley 28062. Rfo Tecu-

men, Standley 26735. Daei6n : Boca de Cupe, Williajns 697.

2. Pothomorphe umbellata (L.) Miquel, Comm. Phyt. 36. 1840.

Piper umbellatum L. Sp. PL 30. 1753.

Peperomia umbellata Kunth, Syn. PI. Aequin, 1: 124. 1822.

Letnanthes umhellatum Raf. Sylv. Tellur. 85. 1838.

Heckeria umbellata Kunth, Linnaea 13: 569. 1839.

Type locality : Santo Domingo, Hispaniola.

Range : Through the West Indies ; on the continent reaching Brazil and
Peru to the south and Mexico to the north, in a number of often segregated

forms, also ( ? naturalized ) in tropical Asia and Africa.

CiiiRiQUf : El Boquete, Pittier 3133.

2. SARCOBHACHIS Trel., gen. nov.

Trailing or climbing, rather succulent, glabrous shrubs. Leaves alternate.

Spikes solitary in the axils. Flowers spicate, perfect, naked, sessile, sub-

tended by minute concave bracts. Stamens usually 4, distinct, essentially
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liypogynous, short, with rounded anthers. Pistil 1, 1-celled, with a single

erect ovule ; stigmas mostly 4, sessile. Fruit a small 1-seeded drupe, i>artly

immersed in and coalescent with the somewhat fleshy rachis at maturity.

Type species, /Sf. tncwrua Trel. {Piper incurvum Sieher).

1. Sarcorhachls naranjoana (C. DC.) Trel. '
'

'

Piper naranjoanum C. DC. Linuaea 37: 363. 1872. ' *•- '''•- " -

Type locality: Naranjo, Costa Rica. '' - ' " '

Range: Costa Rica and Panama. ' *'''
'

' - '

•

Dabi£n: Sambfi River, P^f^ie^ 5562. -^ '
*" ' " '- '-'' '

3. PIPER L. "

.A .

KEY TO SPECIES

1. Leaves palmately nerved -. 2.

Leaves plnnately nerved 4.

2. Inner nerves confluent below 3. P. pinoganense.

Nerves separate to the base 3.

3. Petiole short, wingless; leaves green 1. P. smilacifolium.

Petiole elongate, winged ; leaves brown when dry 2. P. san-joseanum,

4. Midrib subequally branched throughout 5.

Midrib without strong ascending branches upwards 23.

5. Leaf base appreciably acute 6.

Leaf base appreciably obtuse, at least on one side 16.

6. Leaves glabrous above 7.

Leaves pubescent above, large 24. P. gatunense.

7. Leaves glabrous beneath 8.

Nerves {at least) pubescent beneath 14.

8. Leaves about half as broad as long 9.

Leaves more elongate 10.

9. Leaves 10 to 14 by 20 to 30 cm 22. P. calocoma.

Leaves scarcely half as large 14. P. darienense.

10. Leaf base nearly equilateral 11.

Leaves distinctly oblique 18. P. falcifolium.

11. Spikes scarcely 2 cm. long 35. P. amphoricarpum.

Spikes more elongate 12.

12. Leaves drying green 13.

Leaves pale or bronzed beneath 17. P. cordulatum.

13. Berries depressed-globose 16. P. acutissimum.

Berries ellipsoid-mucronate 13. P. laxispicum.

14. Spikes scarcely 3 cm. Ions; leaves large 27. P. latibracteum.

Spikes more elongate 15,

15. Leaves scarcely 4 by 14 cm 15. P. trichopus.

Leaves much larger 23. P. polyneunim.

16. Leaves glabrous above 17.

Leaves somewhat villous on both faces 24. P. gatunense.

17. Leaves large, granular or pitted 18.

Leaves scarcely 6 by 15 cm 20.

18. Leaves firm and rugose 27. P. latibracteum.

Leaves thin and not rugose 19.

19. Leaves coarsely glandular-granular 23. P. polyneunim.

Leaves finely glandular; pubescence white 25. P. ladrillense.

20. Leaf base nearly equilateral 12.

Leaves distinctly oblique or shorter on one side 21.
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21. Leaves about half as broad as long 22.

Leaves more elongate 19. P. laevibracteum.

22. Leaves acuminate, 6 by 15 cm 20. P. subnudispicum.

Leaves rather blunt and smaller 21. P. tuberculatum.

23. Leaf base appreciably acute 24.

Leaf base appreciably obtuse, at least on one side 47.

24. Mature leaves glabrous above between the nerves 25.

Leaves scabrous or pubescent on both sides 76.

25. Leaves quite glabrous beneath 26.

Nerves, at least, puberulent or pubescent beneath 41.

26. Leaves about half as broad as long 27.

Leaves more elongate 31.

27. Spikes scarcely 1 cm. long 28.

Spikes more elongate 29.

28. Petiole winged; flowers perfect 34. P. wagneri.
Petiole wingless; dioecious 34a. P. wagneri minutispicum.

29. Leaves drying green, 5 by 11 cm 36. P. tenuimucronatum.
Leaves drying papery, rather large 30.

30. Stigmas sessile; berry subglobose 44. P. callibracteum.

Stigmas borne on a short style 47. P. papyraceum.
31. Spikes 2 cm. long; leaves dark-granular 33. P. magnantherum.

Spikes more elongate 32.

32. Petiole glabrous 33.

Petiole sparsely hirtellous or villous 40. P. Mrtellipetiolum.

33. Leaves scarcely 5 by 14 cm 34,

Leaves appreciably larger 39.

34. Some petioles winged or some leaves subcordate 10. P. chiriquinum.
Petiole not winged above the base 35.

35. Leaves green 36.

Leaves drying yellow beneath 38.

36. Leaves 3 or 5-nerved near the base 37.

Leaves not triple-nerved 12.

37. Midrib without ascending branches upward 38. P. san-lorenzanum.
Midrib with a few such branches 39. P. subtrinerve.

38. Leaves lance-oblong; plant glabrous 63. P. infraluteum.
39. Petiole 5 mm. long; spikes filiform 51. P. sambuanum.

Petiole 20 mm. long; spikes stouter 45. P. nitidifolium.

40. Nerves glabrescent beneath 37. P. tecumense.
Nerves persistently puberulent or pubescent beneath 41.

41. Leaves about half as broad as long 48. P. amphioxys.
Leaves more elongate 42.

42. Twigs glabrous, pale-granular 43.

Twigs at least locally or transiently pubescent 45.

43. Leaves granular-punctulate beneath 44.

Leaves not dark-punctulate
; petiole short 52. P. storkii.

44. Petiole scarcely 10 mm. long 50. P. subnudibracteum.
Petiole 15 to 30 mm. long 45. P. nitidifolium.

45. Leaves glossy, equilateral at base 41. P. tapianum.
Leaves dull, oblique 46.

46. Leaves lanceolate 61. P. killipi.

Leaves lance-elliptic 55. P. lucigaudens.

Leaves lance-oblong 42. P. turbense.
47. Mature leaves glabrous above between the nerves 48.

Leaves rough or pubescent on both sides 76.
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48. Leaves glabrous beneath _"_ i ___'__4S.

Nerves, at least, puberulent or pubescent beneath ; 61,

49. Leaves about half as broad as long 50.

Leaves more elongate 57,

50. Leaves peltate i
i

51,

Leaves not peltate 52.

51. Leaves oblong-ovate 89. P. veragruense.

Leaves broadly ovate 90. P. maxonii.

62. Spikes scarcely 1 cm. long 28.

Spikes more elongate 53.

53. Twigs glabrous 54.

Twigs tomentulose 4. P. pervenosum.

54. Twigs pale-granular 55.

Twigs scarcely pale-granular 56.

55. Leaf base suboblique 43. P. davidianum.

Leaf base subequilateral 10. P. chiriquinum.

56. Leaves about 6 by 12 cm 12. P. crassispicatum.

Leaves distinctly larger 11. P. pseudo-variabile.

57. Plants creeping or climbing 84. P. reptabundum.

Plants not creeping
,

58.

58. Twigs somewhat dark-granular
I

59.

Twigs green-granular 43. P. davidianum.

Twigs scarcely granular
, 60.

59. Petioles not winged 51. P. sambuanum.
Lower petioles winged 9. P. dunlapi.

60. Leaves scarcely 12 cm. long 60. P. septuplinervium.

Leaves much larger 11. P. pseudo-variabile.

61. Older leaves rather deeply cordate or auricled, or peltate 62.

Leaves at most cordulate or shallowly subcordate 67.

62. Leaf base equilateral; petiole not winged 7. P. paulownifolium.

Leaf base Inequilateral 63.

63. Petiole flesliy-warty 92. P. imperial©.

Petiole not warty 64.

64. Leaves subacute
, 65.

Leaves long-acuminate
, 66.

65. Leaves neither rugose nor peltate 91. P. auritum.

Leaves rugose and peltate 88. P. hayesii.

66. Leaves auricled on one side 67. P. sperdinum.

Leaves inequilaterally subcordate 71. P. peracuminatum.
67. Petiole glabrous

i

68.

Petiole subpuberulent 58. P. colonense.

Petiole more or less hairy 69.

68. Leaves acute on one side at base 50. P. subnudibracteum.
Leaves rounded at base 37. P. tecumense.

69. Twigs sparsely subvelvety; leaves oblanceolate 69. P. subdilatatum.

Twigs transiently appressed-hairy 68. P. diassanum.

Twigs crisp-tomentuiose 54. P. williamsii.

Twigs crisp-hairy or hirsute
i

70.

Twigs villous 29. P. culebranum.

70. Twigs glabrescent, green 71.

Pubescence persistent
i

73.

71. Lower petioles winged 8. P. palmasanum.
Petioles not winged 72.
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72. Leaves 8 cm. wide, not caudate 46. P. erectamentum.

Leaves 7 era. wide, caudate 49. P. subcaudatum.

Leaves 5 to 6 cm. wide 42. P. turbense.

Leaves 4 cm. wide 82. P. taboganum.

73. Leaves cordulate, ratlier glossy
|

74.

Leaves not cordulate, firm, dull 75.

74. Leaves glabrescent between the nerves 23. P. gonocarpum.

Leaves loosely hairy beneath ; spikes very short 30. P. pubistipulum.

75. Leaves smooth 59. P. panamense.

Leaves lepidote-roughened ; nerves impressed 61. P. killipi.

76. Leaves about half as broad as long 77.

Leaves more elongate 87.

77. Leaves glandular-granular above 71. P. peracuminatum.

Leaves scabrous above 78.

Leaves scarcely .scabrous 83.

78. Twigs crisp-pubescent 79.

Twigs scabrid-hispid or hirsute 80.

Twigs villous 76. P. villiramulum.

79- Leaves scarcely 6 by 12 cm 66. P. pseudo-cativalense.

Leaves becoming 8 by 16 cm 73. P. barbinerve.

80. Pubescence short-scabrid 81.

Pubescence more iipcurved and hirsute 82.

81. Leaves scarcely G by 12 cm 66. P. pseudo-cativalense.

Leaves becoming 9 by 15 cm 64. P. trachydermum.

82. Leaves pale-granular beneath 74. P. non-retrorsum.

Leaves not markedly pale-granular beneath 72. P. sancti-felicis.

83. Plants climbing; leaves very lepidote 83. P. vitabundum.

Plants not climbing 84.

84. Leaves 10 by 20 cm 85.

Leaves distinctly smaller 86.

85. Leaves not cordulate 26. P. stevensi.

Leaves unequally cordulate 71. P. peracuminatum.

86. Pubescence velvety-tomentulose-^ 6. P. bigelovii.

Pubescence soft, crisp-appressed 70. P. obaldianum.

Pubescence sparsely villous 65. P. cativalense.

87. Leaves scabrous above 88.

Leaves scarcely scabrous 96.

88. Spikes hooked 77. P. elongatum.

Spikes nearly or quite straight 89.

89. Twigs den.sely red velvety 86. P. pervelutinum.

Twigs crisp-pubescent or appressed-pubescent 91.

Twigs hispid-hirsute 61. P. killipL

Twigs tomentose or scabrous-hispid 90.

Twigs villous 94.

90. Leaves oblong, 4 by 16 cm 79. P. changuinolanum.

Leaves obliquely elliptic-ovate, 8 by 18 cm 75. P. scabrilimbum.

91. Twigs densely canescent upwards 85. P. breve.

Pubescence more sparse ^2,

92. Leaves rough, oblong 85. P. breve.

Leaves smoother 93.

93. Leaves broadly lance-elliptic 78. P. chagresianum.

Leaves broadly oblanceolate 69. P. subdilatatum.

94. Leaves subequilateral, elliptic-oblong 95.

Leaves obliquely ovate-elliptic 76. P. villiramulum.
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95. Leaves scarcely 4 by 12 cm 56. P. viridicaule.

Leaves twice as long, granular 57. P. persubulatum,

96. Leaves scarcely 2 by 10 cm 81. P. linearifolium.

Leaves distinctly larger 97.

97. Twigs glabrous, granular 52. P. storkii.

.: Twigs appressed-hispid
; plants climbing 83. P. vitabundum.

Twigs sparingly crisp-pubescent or appressed-pubescent or hirsute 98.

Twigs almost cauescent above 85. P. breve.

Twigs villous 100.

98. Leaves scarcely 5 by 15 cm., the base obtuse 99.

Leaves 8 by 20 cm., the base subacute 53. P. pallidibracteum.

99. Leaves lanceolate 80. P. fatoanum.

Leaves oblanceolate 69. P. subdilatatum.

100. Spikes short 101.

Spikes slender and elongate 87. P. pilosiusculum.

101. Leaves granular beneath 32. P. garagaranum.

Leaves not granular 31. P. pseudo-garagaranum.

1. Piper smilacifolium H. B. K. Nov. Gen. & Sp. 1: 56. 1815.

Type LOCALITY : Caripe, Venezuela. .'''<

Range: Venezuela to Panama and Guatemala. : ,

Canal Zone: Barro Colorado Island, Standley 31267. Cafio Quebrado, Pit-

tier 6986. Cerro Gordo, Culebra, Standley 26008. Fort Sherman, Standley

30959; Btevens 1066. France Field to Catival, Standley 30338. Gamboa to

Cruces, Pittier 3778. Gatfln, Standley 27201. Gatuncillo, Piper 5603, 5620.

Gorgona to Gatfln, Pittier 2279. Las Oa.scadas Plantation, Standley 25728.

Mamei Hill, Pittier 3811. Matachin, Kuntze 1918. Obispo, Standley 3172G.

Ilfo Agua Salud, Frijoles, Piper 5859, 5860. Rio Pedro Miguel, East Paralso,

Standley 29969. Col6n : Chagres Mouth, Stevens 278. Fat6, Pittier 3842.

Rio Fat6, Pittier 3872, 3882. Panama: Rio Tecumen, Standley 29363. Rio

Tapia, Maxon & Harvey 6650, 6708 ; Standley 2(5160. 28035, 28241. Juan Diaz,

Standley 30548. Dabi£n : Sambu River, Pittier 5570. Bocas del Toro : Lower
Changuiuola River, Stork 50.

2. Piper san-joseanum C. DC. Linnaea 37: 351. 1872.
. :;>;>.

Piper marginatum Auct. as to Panama. ; ; . .. ' ,;,\. .,. , j
Type locality ; Mount Aguacate, Costa Rica.

Range : Costa Rica and Panama.—One of the continental equivalents of P.

marginatum of the Antilles, which is quite lacking from the Caribbees. r, :

Province (?): Santa Rita Trail, Cowell 122, Veraguas: Isla de Uva,

Pittier 5112. Canal Zone: Agua Clara, Stevens 546. Anc6n Hill, Killip 3041,

12087 ; Standley 26326. Balboa, Standley 25600. Cerro Gordo, Culebra, Pittier

3737; Standley 25964. Culebra, Pittier 2146; Stevens 927. Darien Station,

Standley 31557. Fort Clayton to Corozal, Standley 29214. Fort Randolph,

Standley 28655. Las Cruces Trail, Standley 29214. Fort Sherman, Stand-

ley 30942; Stevens 267. Frijoles, Standley 27627. Frijoles to Monte

Lirio, Killip 12116. Gamboa, Standley 28334, 28536. Gatfln, Standley 27247,

27288. Corozal, Stevens 63, 118. Monkey Hill above Colon, Lehmann 768.

Juan Mina, Piper 5696, 5698. Las Cascadas Plantation, Standley 25751.

Summit, Standley 26938. New Lim6n, Stevens 1015. Col6n : Fat6 to Playa de

Damas, Pittier 3934. Rio Chagres, Piper 5898, 5917, 5962. Santa Isabel,

Pittier 4176. Panama: Bella Vista, Killip 12012; Standley 25332. Chepo,

Pittier 4708. Corozal Road, Standley 26834. Camino de la Granja, Bro.

Heriherto 166. Juan Diaz, Standley 30521. Las Sabanas to Matlas Ilernftndez,

Standley 31835. Punta Paitilla, Standley 26274. Rio Tapia, Standley 28207.
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Rio Tecumen, Standley 26599, 29482. Taboga Island, Killip 3165, 3195 ; Pittier

355S : Standley 27044, 27057, 27847. Daki^n : Garaeliin6, Pittier 5512.

2a. Piper san-joseanum aristolochiaefolium Trel., var. nov.

A form with more narrowly ovate, dull dark greon, bullate leaves 8 to 8.5 by

15 em., deeply cordate, with parallel margins to the sinus.

Type in the U. S. National Herbarium, no. 1,217,625, collected on hills north

of Frijoles, Canal Zone, Panama, by Paul C. Standley (no. 27524).

3. Piper pinoganense Trel, sp. nov.

A shrub; flowering internodes green, much fluted, minutely and very

transiently puberulent; leaves elliptic, caudate, rounded at base but sulcately

narrowed to the petiole, moderate (4.5-5.5X&-12 cm.), 5-nerved, the nerves

salient on both sides, glabrous, very thick and firm, drying green ;
petiole very

short (scarcely 5 mm.), puberulent, winged and deeply channeled; spikes op-

posite the young leaves, filiform, 4 cm. long, loosely flowered ;
peduncle scarcely

1 cm. long, slender; bracts minute, concave; flowers sessile, perfect; stigmas

3. minute.

Type in the Delessert Herbarium, Geneva (duplicate in the U. S. National

Herbarium), collected at Pinogana, southern Darien, Panama, by H. Pittier

(no. 6556).

Range : Southeastern Panama.

4. Piper pervenosum C. DC. (Candollea 1: 268, name only. 1923) Schroeder,

Candollea 3: 137. 1926.

A shrub ; flowering internodes moderately slender but short, gray-tomentulose

;

leaves broadly ovate, subacute, equally rounded or slightly cordulate at base,

rather large (8X14-11X18 em.), pinnately nerved from below the upper third,

the main nerves' 3 or 4X2 but with intermediates and spaced shorter veins

nearly to the end, glabrous, gray-green, paler beneath; petiole very short

(5 mm.), tomentulose-puberulent, winged to the end; spikes terminal or oppo-

site the leaves, small (4X25 mm.); peduncle short (scarcely 10 mm.), gray-

tomentulose; bracts lunulate; flowers sessile, perfect; ovary round, with a

very short style.

Type locality: Puerto Obaldia, San Bias Coast, Province of Col6n (Pittier

4302, the type).

Range: Northeastern Panama.

5. Piper oblitum Trel., sp. nov.

A small scandent (?) shrub; flowering internodes slender and short, from

slightly velvety quickly glabrescent; leaves broadly ovate, very bluntly acumi-

nate, subequally rounded at base, moderately large (r>-8X 10-13 cm.), sub-

multiple-nerved from the lower fourth, the nerves 4X2, the lower congested,

the nerves above sparsely hairy, rusty-tomentulose beneath; petiole rather

short (13+2 or 3 mm.) fleecy, winged at base; spikes opposite the leaves,

moderate (3X30^0 mm.) ; peduncle short (5-7 mm.), sparingly hairy; bracts

lunulately subpeltate, velvety ; flowers sessile, perfect.

Type in the herbarium of the New York Botanical Garden, collected in

"Panama" by Sutton Hayes (no. 803).

Range: Northeastern (?) Panama. '

*Two forms of expression used in this paper in the description of leaves

I)erhaps require explanation. The phrase "main nerves 3 or 4X2" indicates

that there are 3 or 4 chief lateral nerves on each side of the costa. The phrase

"petiole rather short (13-i-2 mm.)" indicates that in a leaf with unequal base

the blade extends on one side 2 mm. below the apex of the petiole.
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6. Piper bigelovii Trel., sp. nov.

A shrub, nodose, nisty-tomentulose or velvety throughout; flowering Inter-

nodes rather slender and short; leaves elliptic to ovate, subacuminate,
rounded or cordulate at base with one side commonly shorter, moderately
large (5-7X12-13 cm.), pinnately nerved from below the middle, the nerves

5 or 6X2; petiole rather short (10-10+4 mm.), winged at base; spikes oppo-
site the leaves, moderately elongate (3X60-65 mm.)

; peduncle short (5-10
mm.); bracts triangular-subpeltate, ciliate; flowers sessile, perfect; berries

minute, obpyramidal, 3-sided; stigmas 3, minute, linear, sessile.

Type in the Torrey Herbarium, New York Botanical Garden, collected on
the "Isthmus of Panama" by J. N. Bigelow.

Range: Panama.

7. Piper paulownifolium C. DC. Anal. Inst. FIs. Geogr. Costa Kica 9: 173. 1808.

Piper caaimirianum Auct. as to Panama.
Type locautt: La Palma, Costa Rica. -

Range ; Costa Rica and Panama.
CHiBiQuf: Hato de Jobo, San Felix, Pittier 5427. CeiTO de la Plata, San

Felix, Pittier 5158. Canal Zone: Barro Colorado Island, Maxon, Harvey
d Valentine 6809; Standley 31282, 31893; Stevens 645. Cafio Quebrado,
Pittier 6666. Frijoles, Standley 27612. Gatfln, Standley 27226. Gorgona to

Gattin, Pittier 2261. Mamei Hill, Pittier 3812. Col6n : Fat6, Pittier 3844,

3862. DARifiN : Boca de Pauarand6, Sambli River, Pittier 5687.

8. Piper palmasanum C. DC Smiths. Misc. Coll, 71*: 3. 1920.

Type locality: Cuesta de las Palmas, Cerro de la Horqueta, ChiriquI
(Pi«ier 3225, the type).

: ,

Range: Southwestern Panama. ":.
.

9. Piper dunlapl Trel., sp. nov,

A shrub, glabrous, nodose; flowering internodes rather slender and short,

granular, dark in drying; leaves ovate or lance-ovate, more or less sharply
acuminate, rather unequally acute to equilaterally rounded at base, moderately
small (5-5.5X13 cm.), submultiple-nerved, the midrib on each side with about
5 branches from below the middle or upper third, the lowermost basal, some-
what glandular-granular; petiole short (10-15 mm.), winged at base only or
on the larger leaves throughout; spikes opposite the leaves, rather small
(3X23 mm.) before flowering, mucronate

; peduncle slender and short (scarcely

10 mm.) ; bracts roundish-subpeltate, brown-umbonate, with broad yellow cilio-

late margin ; flowers sessile.

Type in the U. S, National Herbarium, no. 1,205,151, collected in Ohanguinola
Valley, Bocas del Toro, Panama, by V, C. Dunlap (no. 231). .,._.. .

Range: Northwestern Panama.

10. Piper chiriquinum C. DC. Smiths. Misc. Coll. 71": 2. 1920,

Type locality: El Boquete, ChiriquI (Pittier 2930, the type).

Range: Southwestern Panama. .
.

11. Piper pseudo-variabile Trel., sp. nov.

Piper grandifolium Auct. as to Panama.
Piper variabile Auct. as to Panama.
A shrub, glabrous; flowering internodes rather long and slender; leaves

elliptic to broadly ovate, acuminate, equilaterally rounded or the larger sub-

truncate at base, large (7-8X17-13X20 cm.), pinnately to submultiple-nerved
from below the upper fourth, the nerves 5 to 7X2 with the lower congested
toward the base; petiole relatively short (10-15 mm.), winged toward the base;

i
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spikes opposite the leaves, rather slender and long (3X50-90 mm.)
; ijeduncle

rather slender and short (IS mm.); bracts inconspicuous, concave; flowers

sessile, perfect ; berries minute, obpyraraidal, 3-sided, glabrous ; stigmas 3,

minute, sessile.

Type in the U. S. National Herbarium, no. 678920, collected on Loma de la

Gloria, near Fat6, Province of Col6n, Panama, by H. Pittier (no. 3845).

Range: Panama.
CHiEiQUi: San Felix, Pittier 5189, 5262. Cocl6 : Ola, Pittier 5075. Canat

Zone: Ancon Hill, Standley 25179; Williams 19. Barro Colorado Island,

Standley 31308. Fort Sherman, Standley 31022. Panama: Juan Diaz, Stand-

ley 30610.

11a. Piper pseudo-variabile pachsrpus Trel., var. nov.

Nodose; leaves broadly elliptic, 10.5X20 cm.; spikes 100 mm. long; peduncle

stout.

Type in the U. S. National Herbarium, no. 1,167,279, collected between Fri-

joles and Monte Lirio, Canal Zone, Panama, by E. P. Killip (no. 12145).

Range: Central Panama.

lib. Piper pseudo-variabile collium Trel., var, nov.

Leaves becoming elongate, 7 to 8 by 20 to 25 cm. ; passing into the type.

Type in the U. S. National Herbarium, no. 1,153,478, collected along the Rio
Tapia, Province of Panama, Panama, by Paul C. Standley (no. 26130).

Range: Central Panama,
Canal Zonk : Cafio Quebrado, Pittier 6662. Frijoles, Standley 27555. Gatfin,

Standley 27191. Las Cascadas Plantation, Standley 25700, 25733, 29518, 29658.

Obispo, Standley 31702. Rfo Paralso, Standley 29892. Panama: Juan Diaz,

Standley 30577.

12. Piper crassispicatum Opiz in Presl. Rel. Haenk. 1 : 152. 1830.
'

Artanthc crasslspicata Miquel, Syst. Piper. 521. 1844. .

Type LOCALITY : "Panama."
Range; Panama. • ;.

13. Piper laxispicum Trel., sp, nov. -

A small glabrous soft-wooded shrub scarcely 50 cm. tall; stems slender,

green
;
leaves lanceolate or lance-oblong, subacuminate, equilaterally acute at

base, moderately small (4-5X12-16 cm.), pinnately nerved throughout, the
nerves about 8X2 with some shorter intermediates, drying green and papery;
petiole rather short (10 mm.), not winged; spikes opposite the leaves, in fruit

rather thick and short (7X50 mm.)
; i)edunele slender, scarcely 10 mm. long;

bracts concave; flowers sessile, perfect; berries not crowded, ellipsoid, mucro-
nate, drying angular ; stigmas 3, from the mucro.
Type in the U. S. National Herbarium, no. 1,215,963, collected on Barro Colo-

rado Island, Gatfin Lake, Canal Zone, Panama, by Paul C. Standley (no.

31375).

Range: East-central Panama.

13a. Piper laxispicum latifolium (C. DC.) Trel. i

Piper acuminatissimum latifolium C. DC. in herb, ' '-

Leaves broader (6-8X15-17 cm.) and more heavily nerved.
Type in U. S. National Herbarium, no. 679401, collected at Puerto Obaldfa,

San Bias Coast. Province of Col6u, Panama, by H. Pittier (no. 4288).
Range: Northeastern Panam.i.

14. Piper darienense C. DC. in DC. Prodr. 16': 374. 1869.

Piper lanceolatum Auct. as to Panama.
Type locality: " Veraguas " {Seenmnn).
Range: South-central Panama.
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14a. Piper darienense tricuspe (Miquel) Trel.

Artanthe tricuspis Miquel; Seem. Bot. Voy. Herald 200. pi. '/3. 185C.

Piper tricuspe C. DC. in DC. Prodr. 16'
: 2G3. 1SG9.

Piper lanceolatum tricuspe C. DC. Candoliea 1: 255. 1923. Name only, in

index.

Type locality: "Panama" (Seemann). , : .

Range: Panama to Ecuador.

15. Piper trichopus Trel., sp. nov.

A shrub; flowering internodes slender, rather short (2-3 cm.), sparsely

pubescent ; leaves lanceolate, almost equally acute at l>oth ends or one side

subobtuse at base, moderately .small (3-3.5X12-13 cm.), pinnately nerved nearly

throughout, the looping nerves about 8X2, appressed-pubescent on the nerves

beneath and somewhat granular; petiole rather short (5-10 mm.), very slender,

not winged, pubescent; spikes opposite the leaves (2X50 mm.) ; peduncle ex-

tremely slender, 10 to 15 mm. long, short-hairy; bracts inconspicuous, concave,

ciliate ; flowers perfect, sessile ; stigmas 3, minute, sessile ; berries subcubical,

glabrous.

Type in the Herbarium of Columbia University, New Yorli Botanical Garden,

collected in "Panama" by Sutton Hayes (no. 797).

Range: Central (?) Panama.

16. Piper acutissimum Trel., sp. nov.

Piper lucaeanutn Auct. as to Panama.

A shrub, glabrous, nodose; flowering internodes short (2 cm.) and slender;

leaves narrowly lanceolate or lance-oblong, acute at both ends or subacuminate,

rather small (2.5-3X10-14 cm.), pinnately nerved nearly throughout, the larger

nerves about 6X2, but with ascending nervules upward; i)etiole rather short

(10 mm.), not winged; spikes opposite the leaves, rather small (3X50 mm.),

submucronate
;
peduncle slender and short (scarcely 10 mm.) ; bracts concavely

truncate, ciliate; flowers sessile, perfect; berries depressed-globose, more or

less angular from pressure, velvety; stigmas 3, sessile.

Type in the U. S. National Herbarium, no. 38081, collected at Chagres,

Province of Colon, Panama, by A. Fendler (no. 266).

Range: Eastern central Panama.
Canal Zone: Barro Colorado Island, Stevens 7. Frijoles, Standley 27504,

27599.

17. Piper cordulatum C DC. Journ. Bot. Brit. & For, 4: 217. 1866. ^- ^ -
--^

Type locality: Chagres, Province of Colon {Fendler 267, the type).
'"

Range : Eastern central Panama.

Canal Zone: Agua Clara, Stevens 580. Barro Colorado Island, Standley

31355. Frijoles, Standley 27450, 27578. Gatfni, Hayes "739?". Gorgona to

Gattin, Pitti^r 2267. Las Cruces, Pittier 26241. Rfo Parafso, Standley 29905.

17a. Piper cordulatum granulatum Trel., var. nov.

Differs from the type in its very acute-based, granular-roughened leaves.

Type In the U, S. National Herbarium, no. 1,153,882, collected near Frijoles,

Canal Zone, Panama, by Paul C. Standley (no. 27587).

Range: East-central Panama.

18. Piper falcifolium Trel., sp. nov.

Piper geniculatnm Auct. as to Panama.

A shrub, glabrous, nodose; flowering internodes slender and short (2-3 cm.),

becoming coarsely warty ; leaves falcately lanceolate, acuminate, unequally

acute at base with one side appreciably longer and decurrent, moderately small

(3-3.5X11-14 cm.), pinnately nerved throughout, the nerves about 10X2 with

22089—27 3
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short intermediates; petiole rather long (10+5 or even 25 mm.), winged

throughout; spikes moderate (3X60 mm.) ; peduncle filiform, rather short (10

mm.) ; bracts truncately sublunate, rusty-ciliate ; flowers sessile, perfect.

Type in the U. S. National Herbarium, no. 715322, collected at San Felix,

Chiriquf, Panama, by H. Pittier (no. 5137).

Range: Southwestern Panama.

19. Piper laevibracteum Trel., sp. nov.

A shrub, glabrous, nodose ; flowering internodes slender and moderately short

(2.5-1 cm.), at length warty; leaves lance- or elliptic-oblong, subacuminate, very

unequal at base with the longer side acute except on the largest, moderately

large (4.5-7X15-22 cm.), pinnately nerved throughout, the nerves about 12X2;
petiole short (5+10 mm.), winged throughout; spikes opposite the leaves,

moderate (2X60 mm.)
;
peduncle slender and short (10 mm.) ; bracts truncate-

lunulate, microscopically ciliolate ; flowers sessile, perfect ; stigmas 2 to 4,

sessile.

Type in the U, S. National Herbarium, no. 715545, collected on Cerro Vaca,

ChiriquI, Panama, by H. Pittier (no. 5324).

Range: Southwestern Panama.
CHiEiQuf : San Felix, Pittier 5131. El Boquete, Maxon 5381. El Boquete to

Oaldera, Pittier 3327.

20. Piper subnudispicum Trel., sp. nov.

An essentially glabrous shrub, resembling the preceding; leaves elliptic-

oblong, acuminate, unequally obtuse at base, rather large (6-7X16 em.), drying

membranaceous; spikes filiform, 2X80 mm.; peduncle short (5 mm.); bracts

very inconspicuous.

Type in the U. S. National Herbarium, no. 679342, collected on Loma de la

Gloria, Fat6, Province of Colfln, Panama, by H. Pittier (no. 4241).

Range: East-central Panama.

Canal, Zone : Barro Colorado Island, Maxon, Harvey d Valentine 6813. Fort

Sherman, Standley 31115. Frijoles, Killip 3420; Standley 27519.

21. Piper tuberculatum Jacq. Coll. Bot. 5: 7. 1786.

Type locality :
" Tropical America " (Venezuela?).

Range: Northern South America to Central America.

C?iNAL Zone: Balboa, Standley 25409, 32117. Empire, Stevens 1143.

Panama: Corozal Road, Standley 26781. Juan Diaz, Standley 30470. Juan

Franco Race Track, Panama, Standley 27676. RIo Tapia, Standley 28280.

Tumba Muerta Road, Standley 29712. Taboga Island, Pittier 3550; Standley

27093.

22. Piper calocoma (Miguel) C. DC. in DC. Prodr. 16': 264. 1809.

Artanthe calocoma Miquel in Seem. Bot. Yoy. Herald 199. 1856.

Type locality: Darien {Seemann 1067, the type).

Range: Colombia to south-central Panama,
CocLifi : Bismarck, above Penonom6, Williams 332. Dahi£n : Seemann 1067.

23. Piper polyneurum C. DC. (Candollea 1: 270. 1923, name only, in index)
;

Schroeder, Candollea 3: 138. 1926.

A small tree 2 to 4 meters tall, coarsely glandular-granular throughout;

flowering internodes moderately stout and long, sparingly tomentulose or

glabrate; leaves elliptic-ovate, short-acuminate, subequally cordulate or

rounded or exceptionally acute at base, large (9-11X20-23 cm.), pinnately

nerved nearly throughout, the nerves about 12X2, appressed-pubescent on the

nerves beneath ; petiole short ( 5 mm. ) and not winged or on the round-based

leaves elongate (20-40 mm.) and winged to the end, glabrate; spikes opposite
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the leaves, arched, rather large (5X100 mm.) ; peduncle thick and short

(scarcely 10 mm.), glabrate ; bracts large, deltoid-peltate, brown-tomontulose

;

flowers sessile, perfect ; stigmas 3, large, slightly stalked.

Type locality: Cerro de Garagard, Sambfl Basin, Darien {Pittier 5677, the

type).

Range: Panama.
Canal Zone: Frijoles, Standley 27495. KIo Indio de Gatlin, Pittier 2790,

2791.

24. Piper gatunense Trel., sp. nov.

A shrub, 2 to 3 meters tall ; flowering internodes finally stout and long, green,

from villous glabrescent and glandular-granular ; leaves lance-elliptic, short-

acuminate and slightly inequilaterally acute at base, or ovate-oblong and equl-

latprally subtnincate at base, pinnately nerved nearly throughout, the nerves

12 to 15X2, sparsely villous on both sides; petiole short (5-10 mm.) and not

winged, or on the broader leaves 3 cm. long, villous ; spikes opposite the leaves,

arched, large (8X100 mm.) ; peduncle stout and moderately elongate (20

mm.), from villous glabrescent; bracts triangular-.^ubpeltate, the yellow mar-

gin ciliate ; flowers sessile, perfect ; stigmas 3, sessile ; berries oblong.

Type in the Torrey Herbarium, New York Botanical Garden, collected at

Gatfin, Canal Zone, Panama, by Sutton Hayes (no. 502).

Range: Bast-central Panama.
Canal Zone: Frijoles, Standley 27465, 27491.

25. Piper ladrillense Trel., sp. nov.

A moderate-sized shrub ; flowering internodes rather slender and elongate,

not granular, transiently crisp-puberulent ; leaves broadly ovate, shortly sub-

acuminate, somewhat inequilaterally rounded at base or the shorter side sub-

acute, large (11X20-22 cm.), pinnately nerved nearly throughout, the nerves

12 to 15X2, sparsely white-crisp-hairy on the nerves beneath and obscurely

and finely glandular-granular; petiole moderately short (10-f2-15+5 mm.),

winged, very sparsely white-hairy or glabrate ; spikes opposite the leaves,

rather large (before flowering 4X55 mm.) ; peduncle short (10 mm.), glab-

rate ; bracts round or lunate-subpeltate, the narrow pale margin ciliolate ; flow-

ers sessile, i)erfeet.

Type in the U. S. National Herbarium, no. 677563, collected along the Rio

Ladrillo, Chiriqui, Panama, by H. Pittier (no. 3164). The collection has been

referred to the glabrous peltate-leaved P. maxonii.

Range: Southwestern Panama. '"-.-. '
*'""

- '.;'- -'n*'?:'-!.; ;./' I.

26. Piper stevensi Trel., sp. nov. j,- . < i^tv -, -.;' .:

A shrub ; flowering internodes rather stout and long, green, densely crisp- .

hairy ; leaves elliptic, short-acuminate, rounded at base on one side with the

other shorter and acute, large (10-11X21-23 cm.), pinnately nerved from be-

low the upper fourth, the nerves about 7X2, rather loosely crisp-pubescent on

both faces with the nerves pale-hirsute beneath, scarcely granular ; petiole

moderately long (20+10 mm.), winged below the middle, crisp-hairy; spikes

opposite the leaves, rather large (5X80 mm.) ; peduncle 2 cm. long, moderately

slender, subretrorsely crisp-pubescent ; bracts elliptical-subpeltate, pale-mar-

gined and ciliate ; flowers sessile, i^erfect ; stigmas 3, sessile ; berries subglobose-

oblong.

Type in the herbarium of the University of Illinois, collected at Frijoles,

Canal Zone, Panama, by F. L, Stevens (no. 1247).

Range: Bast-central Panama.
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27. Piper latibracteum C. DC. Smiths. Misc. Coll. 71°: 5. 1920.

Type locality: Eoca de Pauarand6, Sambfl River, Darien {Pitticr 5588).

Range: Southeastern Panama.

28. Piper gonocarpum Trel., sp. nov.

A shrub, 2 meters tall ; flowering internodes moderately slender and elongate,

dingy-tomentulose ; leaves lance-elliptic or oblong, somewhat acuminate, rounded

at base or subcordulate, with one side slightly shorter, moderate (({.5X17 cm.),

pinuately nerved from below the middle, the nerves 5 or 6X2, dull green,

glabrous and slightly cellular-pitted above, hirsute on the nerves and paler

beneath; petiole rather short (10+2 mm.), deeply concave, winged, tomeutu-

lose; spikes opposite the leaves, thick and rather short (8X45 mm.), caudate

and sterile at tip; peduncle short (10 mm.), sparsely hairy; bracts broad, con-

cave; flowers sessile, perfect; berries depressed-quadrangular, 2 to 3 mm. in

diameter, 4-ridged, obscurely puberulent ; stigmas 3, broad, sessile.

Type in the U. S. National Herbarium, no. 1,153,832, collected near Frijoles,

Canal Zone, Panama, by Paul C. Standley (no. 27437).

Range: East-central Panama.

29. Piper culebranum C. DC. Gandollea 1 : 121, 243. 1923.

Type locality: Rio Culebra, Col6n {Pittier 4154, the type).

Range: East-central Panama.
Canal Zone: Fort Randolph, Standley 28G22, 28G67. France Field to Catl-

val, Standley 30375. Panama : Juan Diaz, Standley 30G11.

30. Piper pubistipulum C. DC. Smiths. Misc. Coll. 71": 5. 1920.

Type locality: Agua Clara, Gatfiu, Canal Zone {Pittier 2661, the type).

Range: East-central Panama.

30a. Piper pubistipulum estylosum Trel., var, nov.

Differing in its sessile stigmas.

Type in the U. S. National Herbarium, no. 1,215,959, collected on Barro

Colorado Island, Canal Zone, Panama, by Paul C. Standley (no. 31364).

Range: With the typt;.

31. Piper pseudo-garagaranum Trel., sp. nov.

A shrub, scarcely 2 meters tall ; flowering internodes zigzag, rather slender

and short, evanescently villous ; leaves elliptic-lanceolate, acuminate, inequl-

liiterally rounded at base, moderately large (5.5-7X14-16 cm.), pinnately nerved

from below about the middle, the alternate nerves about 4X2, with a few soft

apiiressed long hairs on the dark green upper surface, the nerves villous be-

neath ;
petiole short (3+3 mm.), scarcely winged, villous; spikes opposite the

leaves, as yet young and small (1X20 mm.), with short (5 mm.), sparsely

pubescent peduncle ; bracts rounded-subpeltate, the narrow pale margin cilio-

late ; flowers sessile.

Type in the U. S. National Herbarium, no. 1,215,804, collected on Barro

Colorado Island, Canal Zone, Panama, by Paul C. Standley (no. 31409).

Range : East-central Panama.

32. Piper garagaranum C. DC. Smiths. Misc. Coll. 71*: 15. 1920.

Type locality: Garagard, Sambu Basin, Darien {Pittier 5618, the type).

Range: Southeastern Panama.

33. Piper magnantherum C. DO. Smiths. Misc. Coll. 71': 10. 1920.

Type locality: Cerro de Garagani, Darien {Pittier 5666, the type).

Range : Southeastern Panama.

34. Piper wagneri C. DC. in DC. Prodr. 16': 302. 1869

IVpe locality: " Chiriquf " {Woffner).

Range : Southwestern Panama.
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34a. Piper wagneri var. minutispicum (C. DC.) Trel. .

Piper minutispicum C. DC. Smiths. Misc. Coll. 71": 1. 1920.

Type locality: Sabiina Grande, El Salto, above El Boquete. CliiriquI {Pit-

tier 3116, the type)

.

Range: Southwestern Panama.

35. Piper amphoricarpum TreL, sp. nov.

A shrub, glabrous; flowering intei'nodes rather slender and short (2-3 cm.) ;

leaves lanceolate, subacuminate, equi laterally long-acute at base, moderately

small (3^X12-14 cm.), pinnately nerved nearly to the end, the nerves about

8X2; petiole short (5 mm.), winged at base; spikes opposite the leaves, small

(3-5X12-15 mm.), very blunt; i>eduncle filiform, short (scarcely 10 mm.);

bracts lunulate-subpeltate, golden-ciliate ; flowers sessile, perfect ; ovary glab-

rous, granular, flasli-shaped, in fruit attenuate into a slender style bearing the

3 stigmas.

Type in the U. S. National Herbarium, no. 1,010,185, collected near El

Boquete, ChiriquI, Panama, by E. P. Killip (no. 3611).

Range : Southwestern Panama.

36. Piper tenuimucronatum C. DC. Smiths. Misc. Coll. 71": 12. 1920.

Type locality: Los Siguas Camp, Cerro de la Horqueta, ChiriquI {Maxon

5421, the type).

Range : Southwestern Panama.

37. Piper tecumense Trel., sp. nov.

A shrub, scarcely 2 meters tall, essentially glabrous ; interuodes slender and

elongate, evanescently velvety at the nodes ; leaves lance-ovate to elliptic-ovate,

sharply but gradually long-acuminate, rounded at base with one side slightly

longer, moderately small (4X11-6X14 cm.), pinnately nerved from below

*he middle, the nerves about 4X2, looping, very obscurely appressed-pubescent

on the nerves beneath or quite glabrescent ;
petiole very short (scarcely 5+2

mm.), winged at base; stipules and stipular line somewhat pubescent; spikes

opposite tlie leaves, when young rather small (1.5X35 mm.) ;
peduncle flliform,

1 cm. long; bracts rounded-subpeltate, with pale ciliolate margin; flowers

sessile, perfect.

Type in the U. S. National Herbarium, no. 1,154,367, collected along the Rio

Tecumen, Province of Panama, Panamii, by Paul C. Standley (no. 29358).

Range: Eastern Panama.

38. Piper san-lorenzanum TreL, nora. nov.

Artanthe trinervia Miquel ; Seem. Bot. Voy. Herald 200. pi. //i. 1856.

Piper trinerve C. DC. in DC. Prodr. 16': 292. 1869. l^ot P. trinerve Vahl,

1804.

Type locality: San Lorenzo, Veraguas {Seemann 1217, the type). ;'*"''

Range: South-central Panama. ,.;,.',;''

39. Piper subtrinerve Trel., sp. nov.

A shrub, 2 to 3 meters tall, essentially glabrous; flowering internodes very

slender, moderately short, finely white-dotted; leaves lanceolate, very gradu-

ally attenuate or acuminate, characteristically somewhat unequally acute at

base, moderately small (3-4X9-14 cm.), pinnately nerved from below the

middle, the nerves p.bout 4X2 with the second pair greatly prolonged, glossy

green, obscurely granular beneath; i)etiole very short (2 mm.), not winged;

spikes opposite the leaves, moderate (4X55 mm.) ;
peduncle short (10 mm.),

glabrous or sparsely pilose upward; bracts conspicuous, triangular-subpeltate,

ciliate; flowers sessile, perfect; berries subprismatic, glabrous; stigmas 3,

sessile.
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Type in the U. S. National Herbarium, no. 678676, collected on Taboga
Island, Panama, by H. Pittier (no. 3618).

Bange: East-central Panama.
Panama : Corozal Road, Standlcy 26854. Juan Diaz, Standley 30600. Las

Sabanas, Bro. Celestine 110. Las Sabanas to Matlas Hernandez, Standley

31836. Punta Paitilla, Piper 5410. Rio Tecumen, Standley 26563. Tumba
Muerta Road, Standley 29710. Taboga Island, Standley 27869.

39a. Piper subtrinerve harveyanum Trel., var. nov.

Differs chiefly in having the spikes more distinctly annulate, with the large

triangular pale bracts alternating with the dark ovaries.

Type in the U. S. National Herbarium, no. 1,180,427, collected along the

Tapia River, Province of Panama, Panama, by W. R. Maxon and A. D. Harvey
(no. 6684).

Range: East-central Panama.
Panama : Tapia River, Maxon d Harvey 6734.

40. Piper hirtellipetiolum C DO. Smiths. Misc. Coll. 71": 3. 1920.

Type locality: David, ChiriquI (Pittier 2832 [not 2932], the type).

Range: Southwestern Pannma.

41. Piper tapianum Trel., sp. nov.

A shrub, 3 meters tall, nodose; flowering internodes slender, moderately
short, at first sparingly villous; leaves lanceolate or limce-elliptic, caudate,

slightly inequilatcrally acute at basi% moderate (5-6.5X15-16 cm.), pinnately

nerved from below about the middle, the nerves about 4X2, glossy dark green

and glabrous above, paler and with the nerves somewhat upcurved-pubescent

beneath; petiole short (about 5 mm.), winged below, hirsute; spikes opposite

the leaves, rather slender and short (10 mm.), sparsely hirsute; bracts con-

spicuous, roundish-subpeltate, very gray-ciliate ; flowers sessile, perfect ; ovary
depressed, glabrous ; stigmas 3, filiform, sessile.

Tyi3e in the U. S. National Herbnrium, no. 1,180,449, collected along the Tapia
River, Province of Panama, by W. R. Maxon and A. D. Harvey (no. 6709).

Range: East-central Panama.
Panama: RIo Tapia, Standley 26122.

42. Piper turbense Trel., sp. nov.

A shrub ; flowering internodes slender and rather short, loosely hairy or

glabrate; leaves undulately lance-oblong, acuminate, obliquely rounded at base

or with one side shorter and subacute, moderately large (5-5.5X16-20 cm.),

pinnately nerved from below the middle, the nerves 4 or 5X2, sparsely villous

on the nerves beneath
; petiole very short (5, or 4+4 mm.) , not winged, somewhat

hairy; spikes opposite the leaves, small (3X20 mm.), raucronate
;
peduncle

slender, short (5 mm.), loosely pubescent; bracts inconspicuous, sublunate,

ciliolate ; flowers sessile, perfect ; ovary flask-shaped, attenuate into a style

;

stigmas 3, large.

Type in the Torrey Herbarium, New York Botanical Garden, collected at

Turbo, Colombia, by Schott (no. 3).

Range: Western Colombia; and adjacent Col6n, Panama (?)

43. Piper davidianum C. DC. Smiths. Misc. Coll. 71': 9. 1920.

Type locality: David, Chiriquf {Pittier 2837, the type).

Range: Southwestern Panama.

44. Piper callibracteum C. DC. Smiths. Misc. Coll. 71°: 13. 1920.

Piper chamissonis ruhellibracteum C. DC. Smiths. Misc. Coll. 71°: 13. 1920.

IPiper aequale Auct. as to Panama.
Type locality: El Boquete, ChiriquI [Pittier 2940, the type).

CuiEiQuf : El Boquete, Pittier 2899, type of P. chamissonis ruhelUbracteum

;

Killip 3549, in part.
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Range: Southwestern Panama.

45. Piper nitidifolium C. DC. Smiths. Misc. Coll. 71': 14. 1920.

Type locality: El Boquete, ChiriquI {Maxon 4943, the type).

Range: Southwestern Panama.

46. Piper erectamentum C. DC. Smiths. Misc. Coll. 71*: 10. 1920.

Type locality: Cerro de la Horqueta, ChiriquI {Pittier 3191, the type).

Range: Southwestern Panama.

47. Piper papyraceum Trel., sp. nov.

Piper pseudo-propinquum Auct. as to Panama.

A small, essentially glabrous tree ; flowering internodes moderately slender

and short, drying green, green-granular ; leaves ovate-elliptic, acuminate, sub-

equilaterally acute at base, moderately large (6X14-9X20 cm.), pinnately

nerved from below the middle, the nerves 5X2, drying green and papery;

petiole rather long (2-3 cm.), winged to above the middle; spikes opposite the

leaves, moderate (5X60-80 mm.) ;
peduncle short and thick, more or less

velvety ; bracts triangular-subpeltate, pale, ciliolate ; flowers sessile, perfect

;

berries ovoid, with a short stout style ; stigmas 3, large.

Type in the U. S. National Herbarium, no, 677410, collected at El Boquete,

Chiriquf, Panama, by H. Pittier (no. 3023).

Range: Southwestern Panama.

48. Piper amphioxys Trel., sp. nov.

A shrub ; flowering internodes slender and short, at most very obscurely and

transiently puberulent, scarcely granular; leaves elliptic, bluntly acuminate,

equilaterally acute at base, rather small (4X10-7.5X15 cm.), submultiple-

nervcd from below the upper third, the nerves 3 or 4X2 with the lowest pair

essentially basal, slightly puberulent on the nerves beneath
;
petiole very short

(5 mm.), channeled, not winged, glabrous; spikes opposite the leaves, slender

and moderately elongate (2X50 mm.)
;

peduncle slender, short (5 mm.),

glabrous ; bracts inconspicuous, round-peltate, ciliolate ; flowers sessile, perfect

;

berries minute, somewhat triquetrously obpyramidal, glabrous ; stigmas 3,

minute, sessile.

Type in the U. S. National Herbarium, no. 679340, collected between Loma
de la Gloria and Fato, Province of Col6n, Panama, by H. Pittier (no. 4239).

Range: East-central Panama.

48a. Piper amphioxys laurifolium Trel., var. nov.

Differs in its narrow leaves (4X9-5X13 cm.), with the second pair of midrib

branches opposite and about 1 cm. from the base.

Type ill the U. S. National Herbarium, no. 715872, collected at GaragarS,

Sambti Basin, Dari^n, Panama, by H. Pittier (no. 5598).

Range: Southeastern Panama.
' «• c-?-*^'

" "' "'

49. Piper subcaudatum Trel., sp. nov. . .. ; t. : . ,.i.. -: .
.:

A shrub, nodose; flowering internodes rather slender and short (2-3 cm.),

transiently crisp-hairy below the petioles ; leaves obliquely elliptic or elliptic-

obovate, subcaudately long-acuminate, subobtuse at the narrowed base, rather

large (6-7.5X14-10 cm.), pinnately nerved from below the middle, the nerves

5 or 6X2, more or less appressed-hairy on the nerves beneath; petiole very

short (5-f-3 mm.), somewhat crisp-hairy on the back, not winged; spikes

opposite the leaves, as yet very young and small (1X10 mm.) ; peduncle

sparsely velvety ; bracts roundcd-subpeltate, ciliolate ; flowers sessile.

Type in the U. S. National Herbarium, no. 715886, collected at Garagarfi,

Sambti Basin, Darien, Panama, by H. Pittier (no. 5612).

Range : Southeastern Panama.
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50. Piper subnudibracteum C. DC. Smiths. Misc. Coll. 71°: 14. 1920.

Type locaxity : Cerro Vaca to Ilato del Loro, ChlriquI {Pit tier 5390, the

type).

Range: Southwestern Panama.

51. Piper sambuanum C. DC. Smiths. Misc. Coll. 71*: 13. 1920.

Type locality: GaragarS,, Sambrt Basin, Darien {Pittier 5663, the type).

Range: Southeastern Panama.
Dabi6n : Garagarri, Pittier 5726.

52. Piper storkii Trel., sp. nov.

A shrub, essentially glabrous; flowering internodes slender and short, green,

granular; leaves lance-elliptic, acuminate, very inequilateral, acute at base

or the longer side somewhat rounded, moderate {4X10-6X15 cm.), pinnately

nerved from below about the middle, the nerves 4 or 5X2, drying green, rarely

with a soft hair above and the nerves very obscurely appressed-pubescent be-

neath; petiole very sliort (scarcely 5 mm.), granular, not winged above the

base ; spikes opposite the leaves, dull red, 2 X 60 mm. ; peduncle very short

(5 mm.) and relatively thick; bracts roundish-subpeltate, glabrous; flowers

sessile, perfect.

Type in the U. S. National Herbarium, no, 1,166,892, collected at Rubber
Tree Station, Bocas del Toro, Panama, by H. E. Stork (no. 124).

Eanqe: Northwestern Panama.

53. Piper pallidibracteum C. DC. Smiths. Misc. Coll. 71": 8. 1920.

Type locality: Puerto Obaldia, San Bias Coast, Province of Colon {Pittier

4396, the type).

Range: Northeastern Panama.

54. Piper williamsii Trel., sp. nov.

A shrub, 2 to 3 meters tall, nodose ; flowering internodes slender and short

(2-3 cm.), grayish-tomentulose ; leaves inequilaterally lanceolate or lance-

elliptic, acuminate, obliquely rounded at base with one side slightly shorter

and more acute, moderately large (5-7X13-17 cm.), pinnately nerved from

below the middle or upper third, the nerves 5 or 6X2, cancellate-veiny, lepi-

dote but essentially glabrous above, appressed-tomentulose on the nerves

beneath; i)etiole ratlier short (10+3 mm.), tomentulose, not winged; spikes

opposite the leaves, slender, 2X90 mm., refracted-mucronate
; peduncle slender

and short (10 mm.), appressed-pubescent or tomentulose; bracts lunately sub-

peltate, ciliolate ; flowers sessile, perfect.

Type in the U. S. National Herbarium, no. 678344, collected at MarragantI,

Panama, by R. S. Williams (no. 986).

55. Piper lucigaudens C. DC. Smiths. Misc. Coll. 71»: 10. 1920.

Type locality: RIo Indio de Gatun, Canal Zone {Pittier 2791, the type).

Range : East-central Panama.

56. Piper viridicaule Trel., sp. nov,

A shrub, 2 meters tall ; flowering internodes green, slender and rather

elongate, villous ; leaves lanceolate, gradually sharp-acuminate, inequilaterally

cordulate with the longer side covering the petiole, moderately small

(3.5^X10-12 cm.), pinnately nerved from below about the middle, the nerves

about 5X2, green, dull, sparsely villous and very white-scabrous above, paler

and appressed-white-hirsute beneath especially on the nerves ; petiole moder-

ately short (8+2-20-f2 mm.), white-villous, winged below; inflorescence

unknown.
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Type in the U. S. National Herbarium, no. 1,215,801, collected on Barro

Colorado Island, Gatfin Lake, Canal Zone, Panama, by Paul C. Standley (no.

31402).

Range : East-central Panama.

57. Piper persubulatum C. DC. Smiths. Misc. Coll. 71": 4. 1920.

Type locality: Loma de la Gloria, Fato, Colon (Pittier 4240, the type),

Range : East-central Panama.

58. Piper colonense C. DC. Smiths. Misc. Coll, 71*: 11. 1920.

Type locaoty : Dos Bocas, Rfo Fato, Colon {Pittier 4221, the type).

Range : East-central Panama.

59. Piper panamense C. DC. Journ, Bot. Brit. & For. 4: 216. 1866.

Piper citrifoUum panamense C. DC. Candollea 1 : 114. 1923.

Type locality: Chagres, Province of Colon (Fendler 270, the type).

Range : Northern Panama.

BocAS DEL ToRO : Laguna de ChiriquI, Hart 124

60. Piper septuplinervium (Miquel) C. DC. in DC. Prodr. 16^:313. 1869.

Artanthe septupUnervia Miquel in Seem. Bot. Voy, Herald 199. pi. 40- 1856,

Type locality: "Panama" (Seemann 1066, the type).

Range: Northern (?) Panama.

Col6n: Porto Bello, Pittier 2477.

61. Piper killipi Trel., sp. nov.

A shrub ; flowering internodes moderately slender and short, dingy-subto-

mentose ; leaves lanceolate, gradually acuminate, obliquely subacute at base,

moderately small (4-5X11-15 cm.), pinnately nerved from below the middle,

the impressed nerves 5 or 6X2, dull, glabrous and scarcely scabrous above,

appressed-hairy on the nerves beneath; petiole very short (5 mm.), crisp-

hairy; spikes opposite the leaves, elongate (3X100 mm.), hooked-mucronate

;

peduncle short (5-10 mm.), glabrate ; bracts triaugularsubpeltate, ciliate;

flowers sessile, perfect ; stigmas 3, minute, sessile.

Type in the U. S. National Herbarium, no. 1,012,175, collected near El Bo-

quete, Chiriqui, Panama, by E. P. Killip (no. 3549).

62. Piper killipi calderanum Trel., var. nov.

Differs in somewhat larger (5X15 cm.) and rugose, cordulate leaves, and

straight-mucronate spikes.

Type in the U. S. National Herbarium, no. 1,266,034, collected along Rio

Caldera, above El Eoquete, Chiriqui, Panama, by B, P. Killip (no. 3544).

Range: Southwestern Panama. ,

63. Piper infraluteum TreK, sp. nov.

A shrub, glabrous ; flowering internodes slender and short ; leaves lance-

oblong or ovate-oblong, acuminate, subequally acute at base, small (3-4X10

cm.), pinnately nerved from below the middle, the nerves about 4X2, drying

yellow beneath; petiole short (7+2 mm.), not winged; spikes opposite the

leaves, slender, 2X50 mm. before flowering; peduncle slender, short (scant

10 mm.) ; bracts large, round- or triangular-subpeltate, ciliate; flowers sessile,

perfect.

Type in the herbarium of the New York Botanical Garden, collected in

"Panama" by Sutton Hayes (no. 793).

Range : Central ( ?) Panama.

64. Piper trachydermum Trel., sp. nov.

A shrub; flowering internodes slender and rather elongate, scabrid; leaves

elliptic-subovate or subobovate, sharp-acuminate, inequilaterally obtuse at base,

moderately large (7-8X16 cm.), pinnately nerved from below the upper third,
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the nerves about 5X2, microscopically white-scabrous, dingy appressed-pubes-

cent on the nerves beneath; petiole short (7+3 mm.) not winged, hispid;

spikes opposite the leaves, slender, 2X50-80 mm. before flowering; peduncle

short (5 mm.), scabrid ; bracts rounded-subpeltate, rusty-ciliolate ; flowers

sessile.

Type in the herbarium of the New York Botanical Garden, collected in

"Panama" by Sutton Hayes (no. 791).

Range : East-central Panama.

Panama : Rio Tapia, 8tandley 28208. CocLifi ; Bismarck, Williams 343.

65. Piper cativalense Trel., sp. nov.

A shrub, 2 to 3 meters tall ; flowering internodes slender and elongate,

villous ; leaves elliptic-ovate or subovate, rather abruptly acuminate, inequi-

latt'rally cordulate, moderate (6.5X12-14 cm.), pinnately nerved from below

the middle or upper third, the nerves about 5X2, green, rather glossy and

sparsely long-hairy above, more villous beneath, especially on the nerves;

petiole rather short (scarcely 10+2 mm.), loosely villous, winged below;

inflorescence unknown.

Type in the U. S. National Herbarium, no. 1,154,579, collected between

France Field, Canal Zone and Catival, Province of Col6u, Panama, by Paul C,

Standley (no. 30206).

Range: East-central Panama.

66. Piper pseudo-cativalense Trel., sp. nov.

A. shrub, 2 meters tall ; flowering internodes slender and elongate, green,

sparingly crisp-pubescent ; leaves elliptic-ovate to oblong, rather bluntly sub-

acuminate, inequilaterally rounded at base or the broader deeply cordulate,

moderate (5-6X12-13 cm.), pinnately nerved from below the middle, the

nerves 4 or 5X2, dull, crisp-hairy, and very scabrous above, grayer and ob-

scurely granular beneath with the nerves upcurved-pubescent
; petiole short

(scarcely 10+2 mm.), hispid or matted-hairy, winged below; spikes opposite

the leaves, as yet minute and dingy-eanescent.

Type in the U. S. National Herbarium, no. 1,215,573, collected between

France Field, Canal Zone, and Catival, Province of Colon, Panama, by Paul C.

Standley (no. 30399).

Range: East-central Panama.
Canal Zone: Barro Colorado Island, Standley 31288, 31387. Mount Hope

Cemetery, Standley, 28776.

67. Piper sperdinum C. DC. Smiths. Misc. Coll. 71': 1. 1920.

Type locality: Puerto Obaldia, San Bias Coast, Colon (Pittier 4348, the-

type )

.

Range: Northeastern Panama.
Cou6n : Puerto Obaldfa, Pittier 4301.

68. Piper diazanum Trel., sp. nov.

A shrub, scarcely 2 meters tall ; flowering Internodes slender, moderately
short, green, sparingly appressed-pubescent ; leaves lanceolate to subovate or
subobovate, gradually acuminate, rounded or subtruucate at base or shal

lowly subcordate, with one side sometimes shorter, moderately large (3.5-5 or
7X13-16 cm.), pinnately nerved from below the middle, the nerves about 5X2,
slightly pubescent on the nerves, yellowish green, the paler lower surface

granular-punctate; petiole short (5 or 5+2-10 mm.), loosely crisp-hirsute or

subvillous, winged only at base; spikes opposite the leaves, moderate (3X60-90
mm.)

;
peduncle short (5 mm.), with short appressed white hairs or glabrate;

bracts rounded-subpeltate, ciliate ; flowers sessile, perfect ; berries triciuetrously

oblong; stigmas 3, minute, sessile.
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Type in the U. S. National Herbarium, no. 863136, collected east of Juan
Diaz, Province of Panama, Panama, by E. P. Killip (no. 3114).

Range: East-central Panama.
Colon: Porto Bello, Pittier 2428. Oanat. Zoae: Cerro Gordo, Culebra,

Standley 26006. Fort Sherman, Standlej/ 30953, 30974, 30996. Fort San

Lorenzo, Maxon & Valentine 7012. Las Cascadas Plantation, Standley 25798,

29625. Matachln to Las Cascadas, Coicell 338. Monte Lirio, Maxon 6843.

Mount Hope Cemetery, Standley 28802. Obispo, Standley 31671. Tabemilla,

Pittier 3828.

69. Piper subdilatatum Trel., sp. nov.

A shrub, scarcely 2 meters tali ; flowering internodes rather slender and short,

drying dark, at first loosely velvety or crisp-pubescent; leaves oblanceolate-

oblong, acuminate, unequally truncate or rounded below or abruptly subacute

at the very base, moderately large (8X18-22 cm.), pinnately nerved from

below the middle, the nerves 5 or 6X2, scabrid and transiently or obscurely

appressed-pubescent above and velvety on the nerves, and somewhat appressed-

hairy or loosely velvety beneath ; spikes opposite the leaves, as yet young and
scarcely 1X10 mm., canescent; flowers sessile.

Type in the U. S. National Herbarium, no. 863177, collected on Taboga
Island, Gulf of Panama, Panama, by E. P. Killip (no. 3194).

Range: South-central Panama,
Panama : Taboga Island, Standley 27019, 27920.

70. Piper obaldianum G. DC. Smiths. Misc. Coll. 71': 7. 1920.

Type locality: Puerto Obaldia, San Bias Coast, Col6n {Pittier 4366, the

type).

Range: Northeastern Panama.

71. Piper peracuminatum C. DC. Smiths. Misc. Coll. 71°: 9. 1920.

Type locality: Dos Boeas, Rio Fat6, Col6n {Pittier 4210, the type).

Range: East-central Panama.
Col6n : Chagres, Fendler 269. Rio Indio de Fat6, Pittier 4254. " Panama,'^

Hayes 771.

72. Piper sancti-felicis Trel., sp. nov.

A shrub; flowering internodes rather slender, elongate, nodose, retrorsely and
somewhat hamately gray-hispid ; leaves elliptic-oblanceolate or subobovate, grad-

ually acuminate, inequilaterally rounded at base, rather large (8-10X15-20
cm.), pinnately nerved from below the middle, the nerves 6 or 7X2, minutely

scabrous on both faces and the nerves hirsute boneath
;
petiole short (5+4 mm.),

not winged, subretrorsely hispid; spikes opposite the leaves, elongate (3X120
mm.); peduncle short (5 mm.), hispid; bracts transversely subpeltate, cilio-

late ; flowers sessile, perfect ; stigmas 3, minute, sessile ; berries small, oblong.

Type in the U. S. National Herbarium, no. 715306, collected at San Felix,^

Chiriquf, Panama, by H. Pittier (no. 5124).

Range: Southwestern Panama.

73. Piper barbinerve Trel., sp. nov.

A shrub; flowering internodes moderately slender and elongate, for a time

dingy crisp-pubescent ; leaves elliptic-lanceolate or oblanceolate, bluntly acum-
inate, unequally cordulate with the longer side covering the petiole, moder-

ately large (6-7,5X14-16 cm.), pinnately nerved from below the middle, the

nerves at first hairy; petiole short (scarcely over 5+5 mm.), winged to the-

middle, hairy; spikes opi>osite the leaves, moderate (2X60 mm. before flower-

ing)
; peduncle slender, short (10 mm.), sparsely velvety; bracts triangular-

subpeltate, i)ale-eiliate ; flowers sessile, perfect.
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Type in the U. S. National Herbarium, no. 679247, collected above Santa

Isabel, Culebra River, Province of Col6n, Panama, by H. Pittier (no. 4148).

Range: Northeastern Panama.

74. Piper non-retrorsum Trel., sp. nov,

A shrub, nodose ; flowering internodes rather slender and short, hlruste with

upcurved hairs; leaves inequilaterally elliptic-oblanceolate, sharply acuminate,

the narrowed base obtuse or with the shorter side acute, moderately large

(8-9X18-20 cm.), pinnately nerved from below the upper third, the nerves

or 7X2, white-scabrous above, somewhat hairy beneath on the nerves;

petiole moderate (10+7 mm.), hairy, not winged; spikes opposite the leaves,

elongate (3X135 mm.), mucronate; peduncle short (scarcely 10 mm.), rough

with upcurved pube.scence ; bracts round- or lunulate-subpeltate, pale-cillolate

;

flowers sessile, jierfect.

Type in the U. S. National Herbarium, no. 677170, collected near Porto Bello,

Province of Col6n, Panama, by H. Pittier (no. 2429).

Range: Northeastern Panama.

Canal Zone: Fort Sherman, Standley 31121.

75. Piper scabrilimbum C. DO. Candollea 1: 121, 276. 1923.

Type locality: Boca de Pauarand6, Sambti River, Darien (Pittier 5584,

the type).

Range: Southeastern Panama.

76. Piper villiramulum C. DC. Smiths. Misc. Coll. 71': 11. 1920.

Type locality: Loma de la Gloria, Fato, Colon (Pittier 4083, the type).

Range : East-central Panama.

Canal Zone : Ancon, Bro. Celestine 32 ; Pijyer 6028. Balboa, Standl&y 26073,

29267. Bella Vista, MacWide 2732. Cerro Gordo, Culebra, Standlcu 26012.

Ei Paraiso, Pittier 2534. Empire to Mandinga, Piper 5514. Frijoles, Piper

5867. Gamboa, Standlei/ 28522, Las Cascadas Plantation, Sffandicy 25692, 25701.

Miraflores to Gorozal, Pittier 2193. Rio Pedro Miguel, East Paralso, Statidley

29966, Summit, Standley 26937. Colon : Fort Lorenzo, Rio Chagres, Piper

5971. Panama: Pacora River, KilUp 3123. Corozal Road, Panama, Standleji

26843. Sabana de Juan Corso, Chepo, Pittier 4537.

76a. Piper villiramulum gamboanum (C. DC.) Trel.

Piper hifipidum gamltoanuni C. DC. Smiths. Misc. Coll. 71*: 12. 1920.

Type locality: Gamboa, Canal Zone (Pittier 3410, the type).

Range: North- and east-central Panama.

Bocas del Toro : Changuinola Valley, Dunlap 234. Canal Zone : Corozal,

Stevens 110, 117, 124. Cerro Gordo, Culebra, Standley 25998. Las Cascadaa

Plantation, Standley 29639. Las Cruces Trail, Standley 29048, 29199. Obispo,

Standley 31794. Panama: Juan Diaz, Standley 30623. Las Sabanas to Matlas

Hornflndoz, Standley 31818. Rfo Tapia, Standley 28134. Rio Tecumen, Stand-

ley 26598. Camino de la Granja, Bro. Heriberio 165.

77. Piper elongatum Vahl, Enum. PI. 1 : 312. 1804.

Type LOCALITY : Brazil (?).

Range: Around the northeastern part of South America and, in similar

if separable forms, through Central America into Mexico.

Canal Zone: Gatfin, Standley 27256. Fort Sherman, Maxon & Valentine

6992 ; Standley 30941. Colon : Fat6 to Playa de Damas, Pittier 39.30. Fort

Lorenzo, Piper 5985. Panama: Tapia River, Maxon & Harvey 0671. Tumba
Muerta Road, Standley 29803.
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77a. Piper elongatum laevifolium (C. DC.) Trel. ,1 .

Piper aduncum laevifolium C DC. Smiths. Misc. Coll. 71': 8. 1920.

Type locality: Porto Bello, Colon (I'ittier 2438, the type). -'

Range: North-central Panama.

77b. Piper elongatum brachyarthrum Trel., var. nov.

Differs from the type with sparsely soft-pubescent stem in having the latter

very hirsute-villous.

Type in the U. S. National Herbarium, no. 675501, collected near El Boquete,

Chiriqui, Panama, by William R. Maxon {no. 5139).

Range: Panama.

Canal Zone : Chiva-Chiva Trail, Piper 5749.

78. Piper chagresianum Trel., sp. nov.

Piper aduncum Auct. as to Panama.

A shrub ; flowering internodes moderately slender and rather short, sparsely

tawny crisp- or velvety-pubescent ; leaves lance-oblong or elliptic-oblong, bluntly

subacuminate, rounded or subtruncate at base with one side sometimes a little

shorter, rather large (5.5-6.5X15-19 cm.), pinnately nerved from below the

middle, the nerves 6 or 7X2, somewhat scabrous and hairy on the nerves above,

rather sparingly appressed-pubescent beneath ; petiole moderately elongate

(10-15+5 mm.), winged below the middle, diniry velvety-hirsute; spikes op-

posite the leaves, straight, moderate (3-4X65-80 mm.) ;
peduncle short

(10 mm.), loosely velvety; bracts inconspicuous, lunulate-truncate, ciliate

;

flowers sessile, perfect, stigmas 2 or 3, linear, sessile ; berries minute, trigon-

ously obpyramidal, glabrous.

Type in the U. S. National Herbarium, no. 42617, collected at Chagres,

Province of Col6n, Panama, by A. Fendler (no. 268).

Range : East-central Panama.
Col6n : Rio Indio de Fato, Pittier 4271.

79. Piper changuinolanum Trel., sp. nov.

A shrub, scabrous throughout, nodose; internodes short and rather slender,

drying sulcate, densely but finely gray-hispid ; leaves inequilaterally or sub-

falcately oblong, acuminate, rounded at base and shorter on one side, rather

small (4X15 cm.), pinnately nerved from below about the middle, the nerves

about 5X2, the lowest somewhat approximate, slightly rugose, dull, paler and

granular-punctulate beneath and appressed-pubescent on the nerves
;

petiole

short (scarcely 5+5 mm.), winged at base, at first appressed-hairy ; spikes

opposite the leaves, 2 becoming 3X80-100 mm.; peduncle rather short (10 mm.),

appressed-hispid ; bracts small, round-subpeltate, ciliate ; flowers sessile, per-

fect ; berries short-oblong, mostly elongate with the rachis, glabrous; stigmas

3, minute, sessile.

Type in the U. S. National Herbarium, no. 1,205,153. collected in the Chan-

guinola Valley, Bocas del Toro, Panama, by V. C. Dunlap (no. 233).

Range: Northwestern Panama.

80. Piper fatoanum C. DC. Smiths. Misc. Coll. 71°: 7. 1920.

Type locality: Fat6 to Playa de Damas, Col6n {Pittier 3925, the type).

Range: East-central Panama.

81. Piper linearifolium C. DC. Linnaea 37: 355. 1872.

Type locality : Hacienda Santa Rosa, Costa Rica.

Range: Costa Rica to central Panama.

CHiRiQuf : El Boquete, Maxon 5140. Col6n : Rfo Fat6, Pittier 3881.
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82. Piper taboganum C. DC. Smiths. Misc. Coll. 71": 4. 1920.

Type locauty : Taboga Island, Gulf of Panama {Pittier 3529, the type).

Range: South-central Panama.

83. Piper vitabundum Trel., sp. nov.

Climbing; flowering internodes rather slender and long, sparingly and tran-

siently appressed-hairy ; leaves subelliptic, subacute at both ends or the base

rather rounded, moderate (4.5X10-12 cm.), pinnatoly nerved from below the

middle, the nerves about 4X2, closely lepidote on both faces, the nerves ap-

pressed-pubescent beneath; petiole short (5+3 mm.), sparsely hairy, scarcely

winged; spikes opposite the leaves, normally (?) arched. 3X80 mm.; peduncle

short (scarcely 10 mm.), glabrate; bracts roundish-subpeltate, the very narrow

pale margin eiliolate ; flowers perfect, sessile ; berries subcubical ; stigmas 3,

minute, sessile.

Tj'pe in the U. S. National Herbarium, no. 1,205,222, collected in the Ohan-

guinola Valley, Bocas del Toro, Panama, by V. C. Dunlap (no. 338).

84. Piper reptabundum C. DC. Bot. Gaz. 70: 169. 1920.

Type locality': Shirores, Talamanca, Costa Rica.

Range: Costa Rica and adjacent Panama.

BocAs DEL ToRo: Sibubi Falls, Rowlee 372.

85. Piper breve C. DC, sp. nov.

A low shrub ; flowering internodes slender and short, canescently subap-

pressed-hairy when young; leaves lanceolate or lance-oblong, gradually pointed,

rounded at base with one side shorter, moderately small (3-4.5X&-13 cm.),

pinnately nerved from below the middle, the nerves about 5X2, softly ap-

pressed-pubeseent on both faces or becoming slightly scabrid, not rugose;

petiole short (3-|-3 mm.), hairy, winged to the middle, spikes opposite the

leaves, relatively rather thick and short (4X45-60 mm.) ;
peduncle rather

short (10 mm.), loosely pubescent, bracts lunate- or triangular-subpeltate,

ciliate ; flowers sessile, perfect ; stigmas 3, sessile ; berries subglobose, glabrous.

Type in the U. S. National Herbarium, no. 678S58, collected between Gamboa

and Cruces, Canal Zone, Panama, by H. Pittier (no. 3787).

Range: East-central Panama.

Canal Zone: Cerro Gordo, Culebra, Standley 25975, 2G01S. Empire to

Mandinga, P;per 5523. France Field to Catival, Colon, Stevens 981. Col6n :

J'ato to Playa de Damas, Pittier 3923. Fort Lorenzo, Piper 5944.

85a. Piper breve pallidineurum Trel., var. nov.

A rather larger, more scabridulous-leaved form, with the prominent nerves

paler beneath, the spikes scarcely longer than in the type.

Type in the U. S. National Herbarium, no. 1,154,564, collected between

France Field, Canal Zone, and Catival, Col6u, Panama, by Paul C. Standley

(no. 30164).

Range: East-central Panama.
Canal Zone: Anc6n Hill, Killip 12078; Standley 25203, 26382. Brazos

Brook, Stevens 752. Chiva-Chiva Trail, Maxon d Harvey 659. Culebra,

Pittier 3445 ; Stevens 993. Gamboa, Standley 28374, 28481. Juan Mina, Piper

5692. Obispo, Standley 31764. Panama: Chepo, Pittier 4539. Juan Franco

Race Track, Pimama, Standley 27713, 27734, 27777. Tumba Muerta Road,

Panama, Standley 29724. Mafias Hernandez, Standley 28957. Las Sabanas to

Matlas Hernandez, Standley 31832. Las Sabanas, Bro. Celestine 110. Punta

Paitilla, Standley 26303; Stevens 349.
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85b. Piper breve pseudo-dumeticola Trel., nom. nov. • . ' - .

Piper dumeticola panamense C. DC. Smiths, Misc. Coll. 71": 7. 1920.

A form with lauce-oblong, rugose, and scabrid leaves, the spikes scarcely 40
mm. long.

Type locality: Om, Code (Pittier 5034, the type).

Eange: East-central Panama. ;-

85 c. Piper breve bellae-vistae Trel., var. nov.

A form with lanceolate-oblanceolate leaves 7X16 cm.

Type in the U. S. National Herbarium, no. 1,167,181, collected at Bella

Vista, Panama, by E. P. Killip (no. 12045).

Range : East-central Panama.
Panama : Bella Vista, Killip 12004 ; Piper 5331,

85d. Piper breve divaricatum Trel., var. nov. -., .

A spreading form with lance-elliptic or subovate leaves, and spikes becom-
ing 90 cm. long.

Type in the U. S. National Herbarium, no. 1,180,701, collected at Fort

Sherman, Canal Zone, Panama, by William R. Maxon and A. T. Valentine (no.

6986).

Range : East-central Panama.
Canal Zone: Fort Sherman, Standley 30918, 30982, 31149.

85 e. Piper breve pseudo-fatoanum Trel., var. nov.

A distinct form with narrow leaves 4X15 cm., and elongate spikes 3 to 4 by
90 mm.
Type in the U. S. National Herbarium, no. 678777, collected at Gamboa,

Canal Zone, Panama, by H. Pittier (no. 3709).

Range : East-central Panama.
Canal Zone : Balboa, Standley 25420, 25565, 25603. Corozal, Siandlcy 27341.

Fort Randolph, Maxon d Harvey 6504, 6543; Standley 28659. Margarita

Swamp, Maxon d Harvey 7055. Panama: Juan Dfaz, Standley 30637. Rfo
Tecumen, Standley 26551, 29451. Tapia River, Maxon d Harvey 6620, 6626;

Standley 28103 ; Stevens 1033.

86. Piper pervelutinum Trel., sp. nov.

A shrub, nodose ; flowering internodes short, densely red-velvety ; leaves ob-

long, subacuminate, rounded at base with one side shorter, rather small

(5X12-15 cm.), pinnately nerved from above the middle, the nerves 6X2,
gradually approximate downward, rugose, glossy and very scabrous above, dull

and red-hairy beneath; petiole short (8+2 mm.), not winged, red-hairy;

spikes opposite the leaves, while very young 2X15 mm.; peduncle short, vel-

vety ; bracts round-subpeltate, ciliate ; flowers sessile.

Type in the herbarium of the New York Botanical Garden, collected in

"Panama" by Sutton Hayes (no. 796).

Range: Panama.

87. Piper pilosiusculum Oplz in Presl, Rel. Haenk. 154. pi. 29. 1830.

Type locality: "Panama" (Hae7ike, the type).

Range: Panama.

88. Piper hayesii Trel., sp. nov.

A shrub (?), at first densely rusty-tomentose ; leaves obliquely ovate, sub-

acuminate, subcordate, peltate, fully 20 by 30 cm., submultiple-nerved from be-

low the middle, the nerves 6 to 8X2, glabrate between the velvety nerves above,

velvety between the hairy nerves beneath, very bullately rugose ; petiole elon-

gate (fully 7 cm.), rusty-tomentose, winged; spikes large (4X200 mm.);



40 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

peduncle moderate (3.5 cm.), puberulent and somewhat rusty-hairy; bracts tri-

angular-subpeltate, hairy; flowers sessile, perfect; ovary round-ovoid; stigmas

3, sessile.

Type in the Torrey Herbarium' of the New York Botanical Garden, collected

in "Panama" by Sutton Hayes {no. 765).

Range: Panama.

89. Piper verag-uense C. DC. iu DC. Prodr. 16': 294. 1869.

Type locality: "Costa Rica smd Veragua" {Warscewicz, the type in the

Boissier Herbarium).

Range: Northwestern (?) Panama.

fiO. Piper maxonii C. DC. Smiths. Misc. Coll. 71": IG. 1920.

Type locality : EI Boquete, Chiriqui (Maxon 5050, the type).

Range: Southwestern Panama.

CHiRiQui : Rio Ladrillo, above El Boquete, Maxon 3163, 3164.

91. Piper auritum H. B, K. Nov. Gen. & Sp. 1: 54. 1816.

Type locality : About Jalapa, Veracruz, Mexico.

Range : Through Central America to Colombia in a number of scarcely sepa-

rable forms, the southernmost chiefly of the large-leaved variety seemannianum

(Miquel) Trel. {Artanthe secmanniana Miquel).

Province (?): Seemann 37, 1069. Bocas del Toro: Changuinola Valley,

Dunlap 403. Laguna de ChiriquI, Hart 125, 126. CHiBiQuf : San Felix, Pit-

tier 5159. Canal Zone: Fort Sherman, Maxon & Valentine 6983; Btandlcy

3093; Stevens 263. Gatfin, Standley 27244; Stevens 832. Gorgona to Gattin,

Pittier 2263. Monkey Hill, Coicell 22. Nuevo Lim6n, Maxon 6898. Col6n :

Fat6 to Playa de Damas, Pittier 3933. Porto Bello, Pittier 2441. Puerto

Obaldfa, Pittier 4380. Rio Fat6, Pittier 3909. Santa Isabel, Pittier 4177. Pan-

ama : Chepo, Pittier 4709. Darien : Boca de Cupe, Williams 785.

92. Piper imperiale (Miquel) C. DC. in DO. Prodr. 16 ': 339. 1869.

Artanthe imperialis Miquel in Seem. Bot. Voy. Herald 198. 1856.

Piper portoMllense C. DC. Smiths. Misc. Coll. 71": 6. 1920.

Type locality: Cacagual Island, Darien {Seemann 10G8, the type).

Range: East-central Panama.

Canal Zone: Barro Colorado Island, Standley, 31273. Frijoles, Standley

27441. Frijoles to Monte Lirio, KUlip 12155. Colon : Porto Bello, Maxon 5795.

Piper salicinum Opiz (in PresI, Rel. Haenk. 150. 1830), ascribed when pub-

lished to Mexico and Panama, is clearly labeled at Prague as from the Mari-

anne Islands, and so is to be dismissed definitely from all consideration of the

American flora.

4. PEPEROMIA Ruiz & Pav.

KEY TO SPECIES

1. Leaves alternate (the uppermost sometimes subopposite because of shortened

internodes) 2.

Leaves opposite or whorlcd 41.

2. Leaves, or some of them, obviously peltate; spikes never paniculate 3.

Leaves not peltate (the margin exceptionally barely crossing the petiole) __7.

3. Stem short and few-leaved 4.

Stem elongate and leafy 6.
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4. Leaves over 10 cm. long 33. P. variegata.

Leaves 4 to 6 cm. long 5.

5. Leaves round-ovate 3. P. killipi.

Leaves elliptic-ovate 4. P. hymenodes.
6. Stem stout; spikes large 31. P. cordulata.

Stem slender; spikes small 30. P. cordulatiformis.

7. Spikes panieled on a scape; loaves large 8.

Spikes subpanicled on the leafy stem 38. P. oblongibacca.

Spikes solitary or paired 9.

8. Leaves lanceolate, acute 44. P. mameiana.
Leaves subobovate, acute 37. P, williamsii.

9. Leaves palmately nerved (the inner nerves exceptionally confluent toward
the base) 10.

Leaves pinnately nerved 30.

10. Leaves appreciably obtuse at base or cordate : 11,

Leaves appreciably acute at base 21.

11. Leaves at most cHiate or obscurely puberulent 12.

Leaves evidently pubescent; creeping; leaves small 20.

12. Stem short or stout 13.

Stem elongate and rather slender 16.

13. Leaves few, at end of the stem 14.

Leaves distributed along the stem 15.

14. Leaves round-ovate 3. P. killipi.

Leaves elliptic-ovate 4. P. hymenodes.

15. Petiole thick and short 31. P. cordulata.

Petiole slender and elongate 2. P. brevipeduncula,

16. Leaves 4 to 6 cm. long; plant prostrate or pendent 17.

Leaves scarcely half as long 19.

17. Leaves round, cordate 30. P. cordulatiformis.

Leaves oblong, not cordate 18.

18. Spikes opposite the leaves 25. P. portobellensis.

Spikes axillary 26. P. elata.

19. Plant creeping ; leaves obovate 15. P, panamensis.

Plant erect; leaves round-ovate 1. P, pellucida,

20. Leaves ovate 29. P. urocarpoides.

Leaves round-subcordate 28. P. scandens.

Leaves round-subobovate 13. P. rotundifolia.

21. Leaves at most ciliate or obscurely puberulent 22.

Leaves evidently pubescent 24. P. obscurifolia.

22. Leaves granular-punetulate 23.

Leaves not granular 28.

23. Leaves 4 to 6 cm. long 24.

Leaves 2.5 to 4 em. long 27.

Leaves scarcely 2 cm. long, black-granular 21. P. fusco-ciliata.

24. Leaves lanceolate 25.

Leaves lance-elliptic 26.

25. Leaves merely acute at base 17. P. parietariaefolia.

Leaves long-cuneate 22. P. percuneata.

26. Stem slender 18. P. conjungens.

Stem rather stout 27. P. pascuicola.

27. Leaves pale-granular 19. P. leucosticta.

'• Leaves black-granuhsr 20. P. leucandra.
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28. Leaves 4 to 6 cm. long 29.

Leaves 1 to 4 cm. long 14. P. hygropliiloides.

29. Spikes opposite the leaves 25. P. portobellensis.

Spikes axillary 26. P. elata.

30. Leaves appreciably obtuse at base or cordate 31.

Leaves appreciably acute at base 36.

31. Plants glabrous ; leaves round-ovate 1. P. pellucida.

Plants locally pubescent, usually; leaves elongate 32.

32. Leaves 8 to 14 cm. long, velvety 40. P. ciliolibractea.

Leaves 3 to 7 cm, long 33.

33. Plants densely velvety 16. P. stevensi.

Plants distinctly silky-pubescent 24. P. obscurifolia.

Pubescence transient 34.

34. Leaves drying thick; peduncle elongate 39. P. piperonim.

Leaves drying thin 35.

35. Peduncle elongate 41. P. caudulilimba.

Peduncle very short 43. P. gatunensis.

36. Leaves at most cillate or obscurely puberulent 37.

Leaves evidently pubescent 40.

37. Leaves 12 to 20 cm. long or more 35. P. flavispica.

Leaves 6 to 10 or 12 cm. long 38.

Leaves 4 to 6 cm. long 39.

Leaves scarcely 4 by 4 cm 33. P. machaerodonta.

38. Leaves sharply acuminate 36. P. acuminatifolia.

Leaves blunt 34. P. dodecatheontophylla.

39. Leaves drying thick, subsessile 39. P. piperorum.

Leaves drying thin, slender-petioled 41. P. caudulilimba.

40. Petiole elongate 41, P. caudulilimba.

Petiole very short 42. P. cylindribacca.

41. Leaves lanceolate or lance-elliptic 42,

Leaves round-obovate, whorled, small 45

Leaves round, opposite, small 5. P. cyclophylla.

Leaves oblong, whorled, minute 12. P. apoda.

42. Leaves 6 to 10 cm. long 10. P. seemanniana.

Leaves 4 to 6 cm. long 9. P. viridispica.

Leaves scarcely 4 cm. long 43.

43. Stem stout 8. P. sarcocarpa.

Stem slender 44.

44. Leaves all opposite 11. P. glabrior.

Leaves alternate on stem 23. P. allagotacta.

45. Plant glabrous 6. P. subquadrifolia.

Plant pubescent 7. P. quatemata.

1. Peperomia pellucida (L.) H. B. K. Nov. Gen. & Sp. 1: 64, 1815.

Piper pellucidum L. Sp. PI. 30. 1753.

Panama: Without locality, Seemann 113; Hayes 195. Las Sabanas. Stand-

ley 25950. Taboga Island, Standley 27063, 27881. Chepo, Pittier 4450.

Col6n: Chagres, Fendler 302. Porto Bello, Pittier 2469. Puerto Obaldla,

Pittier 4370. BoCAS del Tobo: Changuinola River, Stork 1. Canal Zone:

Summit, Standley 26905; Stevens 325. Balboa, Standley 25827, 27159; Mrs.

Foster in 1924. Anc6n Hill, Pittier 3962 ; Stevens 794.

A common weed through the West Indies (the type apparently from Mar-

tinique), Mexico, Central America, and northern South America, and introduced

into tropical Africa, The continental plant usually has the leaves whitened
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beneath and often smaller, var. pygmaea Kunth (Syn. PI, Aequin. 1: 117. 1822,

the type from Loxa) and its f. minor Van Heurck & Muell, (Obs. Bot. 115.

1870, the type from Panama).

2. Peperomia brevipeduncula (C. DC.) Trel.

Peperomia heydei y Vrevipeduncula C. DC. Ann. Cons. Jard. Bot. Geneve 31:

274. 1920.

A rather small, simple, erect, glabrous herb, perennial from a rhizome;

stem scarcely 10 cm. high, with short internodes; leaves few (scarcely 10),

alternate, round or round-ovate or elliptic-ovate, rounded or barely subacute

at apex, cordulate, moderate (4 to 7 cm. long and wide), drying dark green,

dull and thin, 5 or 7 nerved ; petiole 2 to 5 cm. long ; spikes several, clustered

at the end, comparatively stout and short (scarcely 2-3X80-150 mm.), rather

closely flowered above ; peduncle almost suppressed ; bracts round-peltate

;

berries blackening, globose; stigma apical, sessile.

Type locality: Santa Marta, Colombia.
.

•• :

Daei^n : Boca de PauarandS, Sambti River, Pittier 5590.

Range : Eastern Panama and adjacent Colombia.

3. Peperomia klllipi Trel. Bot. Gaz. 73: 143. 1922.

Col6n: Alhajuela, Killip 3218. Alhajuela to El Vigia, Pittier 4712. Canal
Zone : Rio Parafso, East Paralso, Standley 29890,

4. Peperomia hymenodes Trel., sp. nov. • :
;

A small, nearly glabrous herb ; stem short and subrhizomatous, with very

short internodes ; leaves alternate, almost radical, elliptic-ovate, somewhat

acute, cordulate to subacute at base, moderate or rather small (2X4-5 or 3.5X6

cm.), ciliate and more or less minutely pubescent near the base, drying very thin

and membranaceous, 7-nerved; petiole very slender, 2 to 5 cm. long; spikes

seapose, slender and elongate (1X80 mm.), rather closely flowered, the flowers

separated by anastomosing papillate ridges ;
peduncle 3 to 5 cm. long ; bracts

round-peltate ; berries globose ; stigma subapical.

Type in the U. S. National Herbarium, no. 715477, collected near San Felix,

Chiriquf, Panama, by H. Pittier (no. 5266). _ . .

Range: Southwestern Panama.

5. Peperomia cyclophylla Miquel in Mart. FI. Bras. 4': 219. 1852.

Canal Zone: Gorgona, Seemann 607, the type; Wagner. Gatuncillo, Piper

5652. East Paraiso, Standley 29987. CnreiQuf ; Puerto Remedios, Pittier 3381.

Chorrera, Killip 3408. Panama: BTo Tecumen, Standley 26542. Matias Her-

nandez to Juan Diaz, Btandley 31938. Rio Tapia, Standley 26195, 30670. ^^

6. Peperomia subquadrifolia Trel., sp. nov. .

»

'

Peperomia quadrifolia Auct. as to Panama. ••

A small, essentially glabrous, arboricolous mountain herb; stem slender,

rooting from many nodes, repeatedly forking; leaves 3 to 7, commonly 4, at a

node, obovate or oblong-obovate, revolutely emarginate and slightly hairy in the

notch, subacute at base, minute or small (5X8-7X14 mm.), drying opaque and

often pale, scarcely nerved; petiole very short (1-2 mm.) ; spikes terminal,

small (25 mm. long), rather closely flowered; peduncle slender, 10 to 15 mm.
long; bracts round-peltate, slender, 10 to 15 mm. long; berries ovoid, with

slender abrupt style and viscid pseudocupule ; stigma apical.

Type in the U. S. National Herbarium, no. 677591, collected at Ix>s Siguas

Camp, Cerro de la Horqueta, Chiriqul, Panama, by H. Pittier (no. 3197).

CHiRiQuf: Without locality, Wagner. Cerro de la Horqueta, Mawon 5298,

5539. El Boquete, Killip 3534 ; Maxon 5013.
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7. Peperoraia quaternata Miquel in Seem. Bot, Voy. Herald 197. 1854.

ChibiquI: Waf?ner 302, in part. Volcano of Chiriquf, Seewann 895. •

Range: Panama and adjacent South America.

8. Peperoniia sarcocarpa Trel., sp. nov.

A moderately large, glabrous, assurgent herb, drying greenish, on rocks ; stem

moderately stout (3 to 6 or 8 mm.), rooting from the lower or even the upper

nodes; leaves opposite, rhombic-obovate or rhombic-oblanceolate, conspicuously

blunt-acuminate, subcuneate, moderately small (1.5X2.5-2X3^ or 5 cm.), dry-

ing coriaceous, indistinctly 3 or 5-nerved
;
petiole scarcely over 2 mm. or on the

lower leaves 10 to 20 mm. long; spikes terminal, slender and moderately elongate

(2X70 mm.), rather looi>ely flowered; peduncle as thick as the rachis, 2 cm.

long; bracts elliptic-peltate; berries globose, red, and succulent; stigma apical.

Type in the herbarium of the New York Botanical Garden, collected near

Penonom6, Province of Coclfi, Panama, by R. S. Williams (no. 382).

Range: South-central Panama.

9. Peperoniia viridispica Trel., sp. nov.

A rather large, glabrous, pendent, succulent, epiphytic herb ; stem rather

thick (3-5 mm.) ; leaves opposite or exceptionally 3 at a node, subrhombically

lanceolate or oblanceolate, blunt-acuminate, subcuneate, rather large (1.5X3.5,

2X4.5-3X6.5 cm.), drying rather thick and opaque, indstinctly about 5-nerved;

petiole 5 to 10 mm. long, winged; spikes terminal and occasionally axillary,

filiform (scarcely 2X70-100 mm.), loosely flowered, green; peduncle 1 to 2.5

cm. long; bracts subelliptic-peltate; ovary ovoid, attenuate upward; stigma

apical.

Type in the U. S. National Herbarium, no. 1,154,147, collected at Balboa.

Canal Zone, Panama, by Paul C. Standley (no. 28550).

Canal Zone: Balboa, Standley 27117, 28568. Panama: Tumba Muerta,

Standley 29827. Las Sabanas to Matlas Hernandez, Standley 31893.

Range: Central Panama.

9a, Peperomia viridispica perejil Trel., var. nov.

Erect, 60 cm. tall ; leaves more commonly 3, exceptionally 4, at a node,

blunter-pointed.

Type in the U. S. National Herbarium, no. 1,153,969, collected on Taboga
Island, Panama, by Paul C. Standley (no. 27893).

Panama: Taboga Island, Macbrlde 2808.

Range: Southern Panama. v.
;

10. Peperomia seemanniana Miquel in Seem. Bot. Voy. Herald 198. pi. 37. 1854.

CHiRiQuf : Volcano of Chiriqui, Seemann 896. Cerro de la Horqueta, Pittier

3269. El Boquete, Pittier 2921 ; Maxon 5037 ; KilUp 3542.

11. Peperomia glabrior (C. DC.) Trel., sp. nov.

Peperoinia palmana glahrior C. DC. Candollea 1: 304, 1923. :

An erect herb of the aspect of P. palmana; leaves somewhat larger (1.5-2X3-

5 em.), glabrous; spikes larger (2X40 mm.).

Type in the U. S. National Herbarium, no. 675770, collected on Cerro de la

Horqueta, Ch riqui, Panama, by William R. Maxon (no. 5401).

ChikiqtjI: Cerro de la Horqueta, Maxon 5541, 5553; Pittier 3217. El Boquete,

KiUip 3519.
. .

Range : Southwestern Panama. '

12. Peperomia apoda Trel., sp. nov.

A small stoloniferous mountain herb; stem slender (1-2 mm.), rooting from
the lower nodes, minutely but densely puberulous ; leaves 2 to 4 at a node.
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oblong, rounded at both ends, sometimes emarginulate, minute (2X10 mm.),
somewhat paie-granular beneath, glabrous, 1-nerved ; petiole almost suppressed

;

spikes terminal and from the upper axils, filiform (1X20-35 mm.), rather

loosely flowered ;
peduncle nearly suppressed ( 1-2 mm. ) ; bracts round-peltate

;

ovary ovoid ; stigma subapical.

Type in the U. S. National Herbarium, no. 1,266,031, collected in valley of

Bio Caldera, ChiriquI, Panama, by E. P. Killip (no. 3514). ^^, -
,

Range: Southwestern Panama.

13. Peperomia rotundifolia (L.) H. B. K. Nov. Gen. & Sp. 1: 65. 1816. :

Piper 7-otundifolium L. Sp. PL 30. 1753.

Col6n : Rfo Fat6, Pittier 3888. Canal Zone : Frijoles, Pittier 3759.

A wide-spread species, the prototype from Martinique, ranging from the

Antilles to and well into South America in puzzling forms with leaves either

orbicular or obovate.

14. Peperomia hygrophiloides C. DC. Candollea 1: 329, 392. 1923.

CniRiQuf : Cerro de la Horqueta, Pittier 3205, " 3203." Rfo Caldera, Killip

3564.

15. Peperomia panamensis C. DC. Candollea 1: 329, 401. 1923, .^

Canai, Zone: RIo Indio de GatOn, Pittier 2789.

16. Peperomia stevensi Trel., sp. nov. -
. ;, ;

A small, densely velvety, assurgent herb in tree tops ; stem short, with short

internodes ; leaves alternate, clustered at end of the stem, elliptic or elliptic-

ovate, subacute to acuminate, cordulate, rather small (2.5-3X4-6 cm.), paler

beneath, drying green, submultiple-nerved from below the upper third, the

branches of the midrib about 5X2; petiole 1.5 to 3 cm. long; spikes terminal,

moderately large (2X60-70 mm.), closely flowered; peduncle 10 to 15 mm.
long ; bracts round-peltate, drying thin and light yellow ; berries globose,

obliquely subtruncate; stigma anterior.

Type in the herbarium of the University of Illinois, collected at Frijoles,

Canal Zone, Panama, by F. L. Stevens (no. 1247).

Range: Central Panama. - - ;v

17. Peperomia parietariaefolia Trel., sp. nov.

A rather large, forking, glabrous herb; stem slender (1 mm.), or stout

(5 mm.) below; leaves alternate, lanceolate, acuminate, typically acute at

base, moderate (1.5-2.5X4-6 cm.), conspicuously 5-nerved, brown-granular

beneath ; petiole about 5 mm, long ; spikes axillary, as yet immature and very

small, with short peduncle; bracts round-peltate. :
••, -o •••wifi' of

Typo in the U. S. National Herbarium, no. 1,266,032, collected in valley of

the Rfo Caldera, between El Boquete and the Cordillera, ChiriquI, Panama, by

E. P. Killip (no, 3520).

Range : Southwestern Panama.

18. Peperomia conjungens Trel., sp. nov.
'

A moderatp-sized, repent-assurgent, merely ciliate, black or brown-punctulate

herb; stem slender (1-2 mm.), ciliate-liiied below the petiole margins, rooting

from the nodes ; leaves alternate, lanceolate to subrhombic-elliptic, acute or

somewhat blunt-acuminate, rather acute at base, moderate (1.5X3, 2X4-6, or

2.5X6 cm.), 5 or 7-nerved, rather firm; petiole 5 to 10 or 15 mm. long, coarsely

ciliate; spikes terminal or also from the upi>ermost axil, rather small (as yet

scarcely 2X50 mm.), becoming loosely flowered; peduncle 5 mm. long; bracts

round-peltate ; ovary ovoid ; stigma oblique.
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Type in the U. S. National Herbarium, no. 1,215,950, collected on Barro Colo-

rado Island in Gattin Lake, Canal Zone, Panama, by Paul C. Staudley (no.

31342).

Canal Zone: Las Caseadas Plantation, Standley 25730, 29652. Frijoles,

Standley 27411, in part.

Range: Central Panama.

19. Peperomla leucosticta Trel., sp. nov.

A rather small, assurgent, glabrous herb; stem slender (2 mm.), rooting

from the lower nodes ; leaves alternate, broadly rhombic, rhombic-lanceolate or

oblanceolate, or obovate, blunt-acuminate, acute-based, rather small (1.5-2X2.5-

3.5 cm. ) , somewhat paler-granular beneath, 5-nerved ; petiole 10 mm. long, decur-

rent; splices terminal and axillary, rather slender and elongate (scarcely

2X60 mm.), remotely flowered, the flowers in fusiform pits separated by

broad flat anastomosing ridges
;
peduncle filiform, 10 to 15 mm. long ; bracts-

small, round-peltate; ovary ovoid-pointed; stigma anterior.

Type in the herbarium of the New York Botanical Garden, collected in

Panama by Sutton Hayes (no. 811).

20. Peperomla leucandra Trel., sp. nov.

Peperomia glatella Auct. in part as to Panama.

A rather small, repent or assurgent, black-punctulate herb; stem slender

(about 1 mm.), occasionally slightly ciliate below the petiole margins, rooting

from the nodes; leaves alternate, elliptic or lance-elliptic, more or less acumi-

nate, acute-based, rather small (1.5-2X2,5-4.5 cm.), somewhat ciliate above,.

5-nerved
;
petiole filiform, 5 mm. long, sometimes ciliate ; spikes terminal and

axillary, rather slender and elongate (1.5X50 mm.), moderately closely flow-

ered ; peduncle 5 mm. long ; bracts roundish-peltate ; anthers often drying white-

(as in some other species) in contrast with the dark bracts; ovary ovoid,

acuminate ; stigma oblique.

Type in the U. S. National Herbarium, no. 715329, collected at Sau Felix,

Chiriquf, Panama, by H. Pittier (no. 5143).

Range: Southwestern Panama.

21. Peperomia fusco-ciliata Trel., sp. nov.

A delicate black-punctulate repent herb; stem slender (1-2 mm.), rusty-

ciliate below the petiole margins, rooting from the nodes; leaves alternate,

ovate, acute, rounded or subacute at base, minute as represented (scarcely

7X11 mm.), 3-nerved, ciliate upward; petiole 5 mm. long, rusty-ciliate ; spikes

terminal and axillary, loosely flowered, small (when partly in flower 1X7
mm.); peduncle scarcely 5 mm. long; bracts round-peltate, black; ovaries

ovoid, sunken in the rachis ; stigma anterior.

Type in the herbarium of the New York Botanical Garden, collected in

Panama, 1859-60, by Sutton Hayes (no. 519).

Range : Panama.

23. Peperomia percuneata Trel., sp. nov.

A rather small, prostrate or stoloniferous, black-punctulate herb; stem

slender (1-2 mm.), sometimes slightly ciliate below the petiole margins, root-

ing from the nodes ; leaves alternate, rhombic-lanceolate or oblanceolate,

acute or somewhat blunt-acuminate, cuneate, moderate or rather small (1X3-
1.5X5 cm.), 3 or 5-nerved; petiole filiform, about 5 mm. long, occasionally

ciliate; spikes terminal, filiform (1X90 mm.), at length rather loosely flowered;

peduncle 5 mm. long ; bracts round-peltate ; ovary ovoid ; stigma oblique.

Type in the U. S. National Herbarium, no. 715426, collected along the Rfo

Dupf, ChiriquI, Panama, by H. Pittier (no. 5224).

Range : Southwestern Panama.
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23. Peperomla allagotacta C. DC Oandollea 1: 317, 378. 1923. '

'

CHiEiQTTf: EI Potrero, ChiriquI Volcano, Pittier 3108. Cerro de la Hor-
queta, Killip 3531. - • - • <

24. Peperomia obscurlfolia C. DC. Candollea 1 : 357, 400. 1923.

Canal Zone: Agua Clara, Trinidad River, Pittier 3982. Barro Colorado
Island, Standley 31333. Las Cascadas Plantation, Standley 25726.

Range; Panama.

24a. Peperomia obscurlfolia fatoana (C. DC.) Trel.
; .r

Peperomia fatoana C. DC. Candollea 1 : 357, 387. 1923.

A small, softly white-hairy, epiphytic herb; stem rather slender (2 mm.),
rooting from the nodes; leaves alternate, but the uppermost congested, lance-

elliptic, acute at both ends, rather small (1X3 to scarcely 1.5X3.5 cm.), 5-

nerved with the inner laterals from above the base, ciliolate upward, yellow-
ing and sparsely hairy on the nerves beneath; petiole very short (3 mm.) ;

spikes axillary and terminal, filiform and elongate (1X100 mm.) ; peduncle
filiform, elongate (2-3 cm.), hairy; bracts round-obovate, peltate; berries

globose, obliquely mucronulate; stigma subapical.

C01.6N : Rio Fat6, Pittier 3902. Canal Zone : Agua Clara, Pittier 3983.

Range: Central Panama.

24b. Peperomia cbseurifolia minor Trel., var. nov.

A i-educed form of the Canal Zone.

Type in the herbarium of the New York Botanical Garden, collected between
Matachfn and Las Cascadas, Canal Zone, Panama, by J. F. Cowell (no. 336).

Canal Zone : Trinidad River, Pittier 3983.

25. Peperomia portobellensis Beurl. Svensk. Vet. Akad. Handl. 1854: 147. 1856.

Col6n: Porto Bello, BiUherg.

26. Peperomia elata C. DC. Candollea 1 : 355, 386. 1923.

CHiBiQuf: El Boquete, Maxon 5582.

27. Peperomia pascuicola C. DC. Candollea 1: 352, 402. 1923.

CHiBiQuf : El Boquete, Pittier 2915a; Killip 3547.

28. Peperomia scandens Ruiz & Pav6n, Fl. Peruv. 1: 32. pi. 51, 6. 1798.

Canal Zone : Rio Indio de Gatfin, Maxon 4857.

Wide-spread from Peru, the type locality, to Nicaragua on the continent, and
through the West Indies. A probably divisible species, of many synonyms.

29. Peperomia urocarpoides C. DC. Candollea 1: 362, 414. 1923.

Dasi^n: Cerro de Garagan'i, Sambti Basin, Pittier 5670.
'5^ > ^

-=
-

-i

30. Peperomia cordulatiformis Trel. Bot. Gaz. 73: 143. f. 19. 1922. ^-.s^ >0fi
;

Canal Zone: Mamei Hill, P«ifer 3806, 3467. ' -^-- h!.sj.u(^>;: sl^; ^

31. Peperomia cordulata C. DC Journ. Bot. Brit. & For. 4: 137. 1866. '^

Col6n: Chagres, Fendler 265.

32. Peperomia variegata Ruiz &, PavOn, Fl. Peruv. 1: 33. pi. 52, /. a. 1798.

CHiEiQuf: El Boquete, Pittier 2984.

A Peruvian species; rarely found in Central America. ;.: .,._.

33. Peperomia machaerodonta Trel., sp. nov.

A rather small, suberect, arboricolous, glabrate herb; stem moderate (3
mm.) ; leaves alternate, round-elliptic, obtuse or abruptly short-acuminate,
rounded or acute at base, rather small (2.5X3.5-3X4 cm.), drying coriaceous
but greenish, multiple-nerved, the basal nerves and branches of the midrib
2X2 each, appressed-puberulent beneath, especially on the nerves; petiole
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about 5 mm. long, winged; spikes terminal, rather tliick and elongate (2X70

mm.) ; peduncle 2.5 cm. long; bracts round-peltate, about 9 in a whorl; berries

ellipsoid, with an equilong, slightly curved, strong beak, at first in ellipsoid pits

sieparated by narrow anastomosing ridges; stigma anterior, at base of the

beak.

Type in the U. S. National Herbarium, no. 1,266,033, collected in the valley

of Rio Piarnasta, east of El Boquete, Chiriqui, Panama by E. P. Killip

(no. 3528).

Range: Southwestern Panama.

34. Peperomia dodecatheontophylla Trel., sp. nov,

A rather small, glabrous, epiphytic herb; stem moderate (3 mm.), rooting

from the lower nodes; leaves alternate, elliptic-subobovate, subacute,

acute at base, rather large (3.5X7.5 to usually 5.5-6X11-12 cm.), fleshy,

drying dull, chartaceous, and wrinkled beneath, obscurely pinnutely veined to

the middle, the branches of the midrib about 4X2; petiole 2.4 to 3.5 cm. long,

winged above the middle; spikes axillary or terminal, 1 or 2 on a rather per-

sistently 1 or 2 bracted stalk, rather slender and elongate (2-3X70-100 mm.) ;

peduncle rather long (4-5 cm.) ; bracts round-peltate; berries oblong-fusiform,

the conical beak filiform-attenuate.

Type in the U. S. National Herbarium, no. 677275, collected along Rfo

Indio de Gatiln, Canal Zone, Panama, by H. Pittier (no. 2800).

COI.6N : Rio Indio de Fat6, Pittier 4263.

Range : East-central Panama.

35. Peperomia flavispica Trel., sp. nov.

A rather large, glabrous, arboricolous herb; stem stout (5-10 mm.), rooting

from the nodes, with very short, erect, leafy branches; leaves alternate, ellip-

tic-subobovate, subacute, acnminately attenuate at base, large (6X12-10X20

cm. or more), fleshy, drying rather glossy, coriaceous, and wrinkled beneath,

obscurely pinnate-veined to beyond the middle, the delicate branches of the

midrib about 6X2; petiole 5 to 12 cm. long, winged upward; spikes axillary

(?) or terminal, slender and long (scarcely 3X100 mm. or more), yellow;

peduncle rather short (2-3 cm.), red; bracts round-peltate, small, about a

dozen to the pseudo-whorl; ovary oblong, slender-beaked; stigma anterior at

base of the beak.

Type in the U. S. National Herbarium no. 1,153,501, collected along the

Rio Tapia, Province of Panama, Panama, by Paul C. Standley (no. 26190).

Canal Zone: Las Cascadas Plantation, Standley 25720.

Range : Central Panama.

36. Peperomia acuminatifolia Trel., sp. nov.

An assurgent (?), essentially glabrous herb; stem succulent, rather stout

(3-4 mm.) ; leaves alternate, oblanceolate-obovate, sharply acuminate, sub-

cuneate from about the middle, rather large (about 4X9 cm.), drying rather

coriaceous, very indistinctly pinnate-veined below about the middle, the deli-

cate branches of the midrib about 5X2, sparingly ciliolate; petiole 1 to 2 cm.

long, winged; spikes terminal, moderately thick and elongate (3X75 mm.),

subacute ;
peduncle 2 cm. long ; bracts round-peltate.

Type in the herbarium of Columbia College, New York Botanical Garden,

collected in Panama by Sutton Hayes (no. 817).

Range : Panama.

37. Peperomia williamsii Trel., sp. nov.

A glabrous, subsimple, rather large, succulent herb growing on trees; stems

stout (nearly 1 cm.) ; leaves alternate, obovate-elliptic, rounded or slightly
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emarginate at apex, somewhat abruptly contracted to the broadly winged
petiole, large (10-11X15 cm. or more), tmpressed-punctulate, very obscurely

pinnate-veined, slightly revolute; petiole long (8-12 cm.); spikes mostly

paired at the upper nodes of a stout zigzag 1-leaved prolongation of the stem,

moderately thick and long (2-3X100 mm.), obtuse; peduncle long (3-4.5 cm.)
;

bracts round-peltate; berries honey-colored, conic-ovoid, tapering into a nearly

equilong, stout, conic beak, the stigma anterior on the lower part of the beak.

Type in the herbarium of the New York Botanical Garden, collected at Bis-

marck, Province of CocI6, Panama, by R. S. Williams (no. 433).

Range: Southern Panama. '' '

38. Peperomla oblongibacca C. DC. Candollea 1: 288, 400. 1923.

Col6n : Rio Fat6, Pittier 3891.

39. Peperomia piperorum Trel., sp. nov.

A moderately large, succulent, glabrous, pendent, arborictJlous herb; stem

moderate (3 mm.), more or less scurfy-exfoliating; leaves alternate, sub-

sessile, lanceolate, sharply long-acuminate, subacute at base, moderate

(1.5X4 cm.) or becoming rather large (fully 2X6 cm.), drying opaque and

thick and somewhat yellowish and granular beneath, pinnately veined, the

branches of the midrib about 3X2; petiole thick, scarcely 2 mm. long; spikes

terminal on the short narrow-bracted apex, moderately slender and short

(2X40-60 mm.), closely flowered; peduncle slender, 1 cm. long; bracts large,

round-peltate; berry reddish, oblong, short and thick, acuminately oblique-

truncate ; stigma central on the scutulum.

Type in the U. S. National Herbarium, no. 1,166,334, collected along Rfo Agua
Salud, near Frijoles, Canal Zone, Panama, by C. V. Piper (no. 6035).

Range: Central Panama.

40. Peperomia ciliolibractea C. DC. Candollea 1 : 360, 383. 1923.

Panama: Charara River near Chepo, Pittier 4712. Canal Zone: Las Cas-

cadas Plantation, Standley 25731.

41. Peperomia caudulilimba C. DC. Ann, Cons. Jard. Bot. Gen6ve 21: 269.

1920.

Canal Zone: Rfo Indio de Gatfin, Pittier 2788.

41a. Peperomia caudulilimba marragantina C. DC. Ann. Cons. Jard. Bot.

Geneve 21 : 269. 1920.

Panama : MarragantI, Williams 694.

41b. Peperomia caudililimba cryptopoda Trel., var. nov.

Peperomia glabriramca Auct. as to Panama.
A moderate-sized repent herb, rooting from the nodes ; stem moderate

(3-4 mm.), glabrous, or pubescent below the petiole margins; leaves alternate,

lanceolate, gradually acuminate, somewhat rounded at base, rather large

(2.5-4.5X8-11 cm.), pinnately veined from below about the middle, the

delicate branches of the midrib 3 or 4X2, glabrous; petiole very short (scarcely

5 mm. ) , sometimes ciliate ; spikes solitary or paired on sparsely hairy, bracted

stalks less than 5 mm. long, filiform and elongate (1X110 mm.)
; peduncle

very short (5 mm.) ; bracts round-peltate; berries obccmical-oblong, truncately

scutulate with short horizontal beak ; stigma anterior.

Type in the U. S. National Herbarium, no. 715837, collected at Boca de

Pauarand6, Sambli River, Dari^n, Panama, by H, Pittier (no. 5571).

Canal Zone : Rio Indio de Gattin, Maxon 4864.

Range: Panama.
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41c. Peperomia caudulilimba longependula C. DC. Ann. Cons, Jard. Bot.

Genfive 21 : 269. 1920.

Canal Zone : Fort Sherman, Standlev 31118. Barro Colorado Island, Standley

31321.

42. Peperomia cylindribacca C. DC. Candollea 1: 370, 385. 1923.

CHiBiQui : San Felix, Pittier 52T3.

43. Peperomia gatunensis O. DC. Candollea 1: 363, 389. 1923.

Panama : Seemann 608. Canal Zone : Gorgona to GatGn, Pittier 2280. Rio

Indio de Gatfln, Maxon 4818. Barro Colorado Island, Standley 31356. CocLt :

Penonom6, WUUams 366.

44. Peperomia mameiana C. DC. Candollea 1: 290, 396. 1923.

Canal Zone: Mamei Hill, Pittier 3805.
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PREFACE

The present installment of the Contributions from the United States
National Herbarium consists of an account, by Edwin B. Bartram, of
a collection of mosses obtained in Costa Rica by Paul C. Standley,
associate curator of the National Herbarium. The collection was
made during an investigation of the flowering plants in two visits to
Costa Rica in the early part of 1924 and the winter of 1925-26.
Two hundred seventy-two species and varieties are enumerated,

over one-third of which are new to Costa Rica. Many of them are
South American species, not previously recorded from North America.
In addition, Mr. Bartram describes 42 new species and varieties and
one new genus from Costa Rica.

The wet mountain forests of Central America are rich in mosses,
especially in epiphytic forms. No student of this group of plants
has ever collected in the region, except in Panama, and there is every
reason to expect that when a specialist in mosses explores Central
America thoroughly it will be found to yield a very large number of
species at present unknown.

Frederick V. Coville,
Curator of the United States National Herbarium.

Ill
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COSTA BICAN MOSSES COLLECTED BY PAUL C. STANDLEY
IN 1924-1926

By Edwin B. Bartram

INTRODUCTION

The mosses collected in Costa Rica by Mr. Standley comprise

about 1,300 numbers, representing 272 species and varieties, collected

in an area extending from the Atlantic Ocean to the Pacific Ocean,

including the Provinces of Limon, Cartago, San Jose, Alajuela,

Heredia, and Guanacaste. They represent a very sensible and

important addition to our knowledge of the moss flora of Central

America. The collection forms a comprehensive cross section of the

entire country from sea level on both sides to the higher altitudes in

the interior, including the only known paramos north of the Isthmus

of Panama.
The higher tropical mountains are famous collecting grounds for

bryologists, and the humid forests of Costa Rica, at elevations of

from 2,000 to 3,000 meters, are evidently no exception, for they

proved to be the most productive of new species and of types pre-

viously known only from the eordilleran regions of South America.

Among the South American species that seem not to have been

recorded before from Central America are : Fissidens Jlexinervis, Holo-

mitrium longifolium, Ochrobryum ohtusifolium, Leucohryum crispum,

Leucobryum martianum, OdohlepJiarum mittenii, Leptodontiumfilescens,

Funaria honplandii, Tayloria scahriseta, Rhizogonium mnioides, Bar-

tramia defoUata, Breutelia cJirysea, Macromitrium didymodon,

Lepyrodon tomentosus, Prionodon luteomrens, Prionodonfusco-lutescens,

Eucatagonium politum, Porotrichum plicatulum, Cyclodictyon ruhri-

setum, Hookeriopsis variabilis, Thamniopsis pendula, Hypnella

pilifera, Meiotheciopsis lagenijormis, and Glossadelphus truncatulus.

The facts are suggestive, and one can not well avoid the conclusion

that this moss flora, as a whole, has a closer and much more logical

bond with South America, and to a lesser degree with the Antilles,

than with the arid table-lands of central Mexico, in which a group of

rather isolated types has been evolved to meet the more exacting

61
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conditions of growth and reproduction. The sporadic occurrences of

a few North American species, such as Dicranella Jieteromalla,

Dicranella rujescens, and Sphagnum recurvum, probably represent

remnants of a wider geographical distribution, that have found con-

genial habitats favorable to existence.

Mr. Standley's explorations extended into virgin country never

before visited by botanists, and a considerable percentage of the

mosses he collected represent the following new species and varieties

described below for the first time: Dicranella standleyi, Campylopus

staTidleyif Campylopus standleyi var. lutescens, Campylopus atratus,

Campylopus costaricensis , Campylopus straminifolius, Campylopus

falcatulus, Dicranodontium meridionale, Holomitrium william.si, Holo-

mitrium standleyi, Dicranoloma hrittonae, Dicranoloma setaceum,

Syrrhopodon cristatus, Syrrliopodon therioti, Leptodontium sulphureum

var. flagellaceum, Brachymenium vimparum, Brachymenium standleyi,

Anomohryum costaricense, Macromitrium standleyi, Macromitrium

standleyi var. subundulatum, Macromitrium mrrucosum, Macromitrium

fusco-aureum, Macromitrium fuscescens, Macromitrium williamsi,

Macromitrium mammillosum, Macromitrium costaricense, Macromitrium

hirtellum, Lepyrodon tomentosus var. latijolius, Prionodon densus var.

crispatulus, Meteoriopsis patula var. congesta, Pilotrichum pallidum,

Daltonia aristijolia, Cyclodictyon hrittonae, IlooJceriopsis standleyi,

Hoolceriopsis ohtusifolia, LepidopHum carneuin, Thuidium miradoricum

var. gracilescens, Brotlierella, minutula, Glossadelphus longisetus, Hypnum
polypterum var. rohustum, Isopterygium integri-folium, Microthamnium

laxulum; also the genus Neoliypnella with the species NeoJiypnella

mucronijolia. Types of all of these species are in the National Her-

barium, United States National Museum, and in the herbarium of the

writer. Many of the species described by Renauld and Cardot ' and

by Brotherus and Th^riot ^ are again represented here and, while at

-least one-third of the species in the accompanying list seem not to

have been recorded before from Costa Rica, there is every reason to

think that further explorations, especially in the more inaccessible

parts, will add still more abundantly to the moss flora of this rich and

interesting country.

The preponderance of tree-growing mosses is characteristic of trop-

ical and subtropical regions, and this collection is especially rich in

thesc*types. There are fine, full series of such genera as Macromitrium,

Prionodon, Holomitrium, Campylopus, etc., and I have prepared keys

to these and other groups in an effort to present the natural relation-

ship of the species to the best advantage.

'Bulletin de la Soci6t<5 royal de botanique de Belgique 31: 143-173. 1893;

32: 174-201. 1894; 41: 125-148.

3Soci§t6 Havraise d'^tudes diverses 1921: 307-315. 1921.
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The sequence of the genera is in the order used by Brotherus in

Engler and Prantl's Pflanzenfamilien, edition 2, volumes 10 and 11,

and, with few exceptions, the nomenclature is in accordance with this

work. Full data for the collections cited are given in the following

list:

Alto DE la Estrella. Alto de la Estrella, Province of Cartago,

March 26-27, 1924. Paul C. Standley, collector.

El Arenal. El Arenal, Province of Guanacaste, altitude 485 to

600 meters, January 18-19, 1926. Paul C. Standley and Juvenal

Valerio, collectors.

Between Aserri and Tarbaca. Between Aserri and Tarbaca,

Province of San Jose, altitude 1 ,200 to 1 ,700 meters, December 6, 1925.

Paul C. Standley.

Los Ayotes. Los Ayotes, near Tilaran, Province of Guanacaste,

altitude 600 to 700 meters, January 21, 1926. Standley and Valerio.

Camino de Hatillo. Camino de Hatillo, near San Jose, altitude

1,200 meters, January 29, 1924. Paul C. Standley.

Vicinity of Capulin. Vicinity of Capulin, on the Rio Grande de

Tarcoles, Province of Alajuela, altitude 80 meters, April 2, 1924.

Paul C. Standley.

Near Carmen Station. Near Carmen Station, on the Indiana

Branch, Province of Limon, February 20, 1926. Standley and Valerio.

Cerro de la Carpintera. Cerro de la Carpintera, Province of

Cartago, altitude 1,500 to 1,800 meters, February, 1924. Paul C.

Standley.

Cerro de las Caricias. Cerro de las Caricias, north of San

Isidro, Province of Heredia, altitude 2,000 to 2,400 meters, March 11>

1926. Standley and Valerio.

Cerro de las Lajas. Cerro de las Lajas, north of San Isidro,

Province of Heredia, altitude 2,000 to 2,400 meters, March 7, 1926.

Standley and Valerio.

Cerro de Piedra Blanca. Cerro de Piedra Blanca, above

Escasu, Province of San Jose, January 31, 1924. Paul C. Standley.

Cerro de las Vueltas. Cerro de las Vueltas, Province of San

Jose, altitude 2,700 to 3,000 meters, December 29, 1925, to Januafy

1, 1926. Standley and Valerio.

Cerros de Zurqui. Cerros de Zurqui, northeast of San Isidro,

Province of Heredia, altitude 2,000 to 2,400 meters, March 3, 1926.

Standley and Valerio.

La Colombiana Farm. La Colombiana Farm of the United Fruit

Company, Province of Limon, altitude 70 meters, March 6-7, 1924.

Paul C. Standley.

DuLCE NoMBRE. Dulce Nombre, Province of Cartago, altitude

1,400 meters, February 27, 1924. Paul C. Standley.
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Region of La Esperanza. Region of La Esperanza, southern

slope of Volcan de Irazu, February 23, 1924. Paul C. Standley.

La Estrella. La Estrella, 'Province of Cartago, March 26-27,

1924. Paul G. Standley.

Near Finca La Cima. Neai- Fhica La Cima, above Los Lotes,

north of El Copey, Province of San Jose, altitude 2,100 tp 2,400

meters, December 21-22, 1925. Paul C. Standley.

Finca Las Congavas. Finca Las Concavas, Province of Cartago,

altitude 1,200 to 1,300 meters, December 7-8, 1925. Paul C. Standley.

Finca Montecristo. Finca Montecristo, on the Rio Reventazon,

below Cairo, Province of Limon, altitude 25 meters, February 18-19,

1926. Standley and Valerio.

Vicinity of Fraijanes. Vicinity of Fraijanes, Province of Ala-

juela, altitude 1,500 to 1,700 meters, February 12-13, 1926. Paul C.

Standley and Ruben Torres Rojas.

Vicinity of Guapiles. Vicinity of Giiapiles, Province of Limon,
altitude 300 to 500 meters, March 12-13, 1924. Paul C. Standley.

Hamburg Finca. Hamburg Finca, on the Rio Reventazon, below

Cairo, Province of Limon, altitude 55 meters, February 19, 1926.

Standley and Valerio.

La Honour a. La Hondura, Province of San Jose, altitude 1,300

to 1,700 meters, March 2-4, 1924. Paul C. Standley.

Laguna de la Chonta. Laguna de la Chonta, northeast of Santa
Maria de Dota, Province of San Jose, altitude 2,000 to 2,100 meters,

December 18, 1925. Paul C. Standley.

Laguna de la Escuadra. In dense oak and bamboo forest near

Laguna de la Escuadra, northeast of El Copey, Province of San Jose,

altitude 2,000 to 2,200 meters, December 16, 1925. Paul C. Standley.

El Muf^ECO. El Muileco, south of Navarro, Province of Cartago,

altitude 1,400 meters, February 8-9, 1924. Paul C. Standley; March
6-7, 1926, Standley and Torres.

Naranjos Agrios. Naranjos. Agrios, Province of Guanacaste,
altitude 600 to 700 meters, January 29, 1926. Standley and Valerio.

Las Nubes. Las Nubes, Province of San Jose, altitude 1,500 to

1 ,^0 meters, March 20-22, 1924. Paul C. Standley.

Vicinity or Orosi. Vicinity of Orosi, Province of Cartago, March
30, 1924. Paul C. Standley.

La Palma. La Palma, Province of San Jose, altitude 1,600 meters,

March 17, 1924. Paul C. Standley.

Quebrada Serena. Quebrada Serena, southeast of Tilaran, Prov-

ince of Guanacaste, altitude 700 meters, January 27, 1926. Standley
and Valerio.

Quebradillas. Oak forest near Quebradillas, about 7 km. north
of Santa Maria de Dota, Province of San Jose, altitude 1,800 meters,

December 24, 1925. Paul C. Standley.
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Aloxg the Rio Maria Aguilar. Along the Rio Maria Aguilar,

near San Jose, altitude about 1,200 meters, March 25, 1924. Paul

C. Standloy.

Along Rio Reventado. Along the Rio Reventado, north of Car-

tago, altitude 1,450 to 1,650 meters, February 26, 1926. Standley

and Valerio.

Rio Birris. Rio Birris, southein slope of Volcan de Irazu, Feb-

ruary 23, 1924. Paul C. Standley.

Vicinity of Pejivalle. Vicinity of Pejivalle, Province of Car-

tago, altitude 900 meters, February 7-8, 1926. Standley and Valerio.

Betwkfjn San Pedro Montes de Oca and Curridabat. Between

San Pedro Montes de Oca and Curridabat, Province of San Jos6, alti-

tude 1,200 meters, February 2, 1924. Paul C. Standley.

Vicinity or San Sebastian. Vicinity of San Sebastian, Province

of San Jose, altitude 1,160 meters, February 23, 1926. Paul C.

Standley.

Vicinity of Santa Maria de Dota. Vicinity of Santa Maria de

Dota, Province of San Jose, altitude 1,500 to 1,800 meters, December

14-26, 1925. Standley and Valerio.

El Silencio. El Silencio, near Tilaran, Province of Guanacaste,

altitude 750 meters, January 13, 1926. Standley and Valerio.

La Tejona. La Tejona, north of Tilaran, Province of Guanacaste,

altitude 600 to 700 meters, January 25, 1926. Standley and Valerio.

Vicinity op Tilaran. Vicinity of Tilaran, Province of Guana-

caste, altitude 500 to 650 meters, January 10-31, 1926. Standley and

Valerio.

La Ventolera. La Ventolera, on the southern slope of the Vol-

can de Poas, altitude 1,700 meters, February 17-18, 1924. Paul C.

Standley.

Viento Fresco. Viento Fresco, Province of Alajuela, altitude

1,600 to 1,900 meters, February 13, 1926. Standley and Torres.

Volcan de Poas. Upper slopes of Volcan de Poas, between the

hotel and the crater, altitude 2,500 to 2,640 meters, February 17,

1924. Paul C. Standley.

Volcan de Turrialba. Southern slope of the Volcan de Turrialba,

near the Finca del Volcan de Turrialba, altitude 2,000 to 2,400 meters,

February 22, 1924. Paul C. Standley.

Yerba Buena. Yerba Bucna, northeast of San Isidro, Province

of Heredia, altitude 2,000 meters, February 22-28, 1926. Standley

and Valerio.

Vicinity of Zapotb. Vicinity of Zapote, Province of San Jose,

altitude about 1,200 meters, April 4, 1924. Paul C. Standley.

ZuRQUi. Zurqui, Province of San Jose, altitude 2,500 meters,

February 13, 1926. Standley and Valerio.
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It has been indeed a privilege to work with a collection such as Mr.

Standloy has made. The selections reflect care and judji'inent, the

specimens are abundant, clean, very little mixed, and well prepared,

and the series is undoubtedly among the most instructive and com-

prehensive that has ever come out of Central America.

I am very grateful to Mrs. Elizabeth G. Britton and Mr. R. S.

Williams, of the New York Botanical Garden, for pertinent sugges-

tions and for the loan of type specimens, particularly those from the

Mitten Herbarium, for critical comparative studies, and to Mr,
Standley, Dr. William R. Maxon, and the authorities of the National

Museum for the loan of specimens and for help in various ways,

LIST OF SPECIES

Sphagnaceae

Sphagnum magellanicum Brid. Muse. Recent. 2^: 24. 1798.

Ccrro de las Vueltas, nos. 43C57a, 43861, 43918a.

Distribution: North America; Bermuda; South America; Europe; Asia.

This seems to be the first record for Central America.
Sphagnum recurvum Beauv. Prodr. Aethdog. 88. 1805.

Volcan de Poas, no. 34844; Laguna de la Chonta, nos. 42315, 42328.

Distkibution: Cuba; Panama; South America; Europe; Asia; North America.
Dr. Andrews tells me that this species has recently turned up in Panama and

Cuba, so that its occurrence in Costa Rica is not unexpected. The chlorophyll

cells of the branch leaves are exposed only on the outer surface, a character that
seems to distinguish this species from S. cuspidatum Ehrli., with which it is

obviously very closely allied.

Sphagnum meridense (Hampe) C. M. Syn. Muse. Frond. 1 : 95. 1848.

Cerro de las Vueltas, nos. 43926, 43614, 43657, 43860, 43648, 43603, 43608,

43501,43689,43683,43811,43843; Laguna de la Chonta, no. 42337; Volcan de
Poas, no. 34922.

Distribution: Florida; West Indies; Mexico; Central America; South
America.

Andreaeaceae

Andreaea turgescena Schimp. in C. M. Syn. Muse. Frond. 2: 515. 1851.

Cerro de las Vueltas, no. 43610.

Distribution: Mexico.

Apparently the first record for this species outside of Mexico.

Fissidentaceae

Fissidens tortilis Hampe & C. M. Bot. Zeit. 22: 340. 1864.

Dulce Nombre, no. 35944a.

Distribution: Mexico.

Fissidens asplenioides (Swartz) Hedw. Descr. Muse. Frond. 3: 65, 1801.

Rio Reventado, nos. 49394, 49554; Zurqui, no. 48110; Dulcc Nombre, no.

35944c; Las Nubes, nos. 38407, 38578; La Hondura, no. 36549; Cerro de las

Caricias, no. 51972 (forma); Volcan de Turrialba, no. 35295; Yerba Buena,
no. 49760.

Distribution: Jamaica; Costa Rica; South America; Africa; Sumatra;
Java; Queensland.
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Fissidens oerstedianus C. M. Syn. Muse. Frond. 3: 529. 1851.

Finca la Cima, no. 42799; La Estrella, no, 39405; Zurqui, no. 48086; Cerros de
Zurqui, no. 50397; El Mufieco, no. 33879; Cerro de las Lajas, no. 61479.

Distribution: Costa Rica.

There is very little to separate satisfactorily this species from F. polypodioides

(Swartz) Hedw., and I am strongly tempted to believe that it is merely a poorly
defined form of the latter species.

Fissidens flexinervis Mitt. Journ. Linn. Soc. 12: 588. 1869.

El Muiieco, no. 51254a. These specimens agree with Sprvce 493, from the
Rio Negro, except that the leaf cells average somewhat larger and the costa

disappears clear below the apex in all the leaves.

Distribution: South America.

Ditrichaceae

Ceratodon stenocarpus B. S. G. Bry. Eur. (29-30) Cerat. 4. 1846.

Finca la Cima, noa. 42579, 42699; Rio Reventado, no. 49496; Volcan de
Turrialba, no. 35298.

Distribution: Mexico; Central America; South America; Corsica; Portugal;
Africa; Asia.

Dicranaceae

Aongstroemia jamaicensis C. M. Bull. Herb. Boiss. 5: 554, 1897.

Rio Birris, no. 35407; Volcan de Turrialba, no. 35269.

Distribution: Jamaica; Mexico.

The first record for this species south of Mexico.

Dicranella herminieri Besch. Ann. Sci. Nat. VI. Bot. 3: 180. 1876.

La Colombiana Farm, no. 37305.

Distribution: Southern United States; West Indies; Mexico; Costa Rica.
Dicranella heteromalla (L.) Schimp. CoroU. Bry. Eur. 13. 1855.

Volcan de Poas, no. 34899.

Distribution: North America; Costa Rica; Europe; Asia.

Dicranella hilariana (Mont.) Mitt. Journ. Linn. Soc. 12: 31. 1869.

Between Aserri and Tarbaca, no. 41327.

Distribution: Southern United States; Mexico; Central America; West
Indies; South America.

Dicranella rufescens (Dicks.) Schimp. CoroU. Bry. Eur. 13. 1855.

Volcan de Turrialba, no. 35293.

Distribution: North America; Europe; Asia.

Dicranella standleyi Bartr., sp. nov. Fig. 1.

Dioicous. Male plants mixed with the fruiting plants, 4 to 5 mm. high;
antheridial flower terminal; bracts abruptly subulate acuminate from a broad,
clasping base; antheridia about 20, avera'^^ing 0.6 mm. long, with numerous fili-

form paraphyses of equal length or sliorter. Fertile plants about 1 cm. high, in

rather dense, yellowish green, silky tufts, sparingly radiculose at the extreme
base; stem leaves from a short, erect, oblong or obovate base abruptly narrowed
to a flat, linear, setaceous point composed almost entirely of the excurrent costa;

lower leaf cells long-rectangular, firm, becoming shorter and more incrassate in

the shoulders of tlie leaf, with the marginal row subquadratc; costa about 100
M wide at the base, indistinct below, tapering upwards and excurrent from a
little above the shoulder of the leaf or indistinctly margined with a single row
of shorter cells; margins plane below, revolute just above the shoulders and flat

above, sparingly serrulate at the extreme apex, entire below; cells of the upper
lamina short-rectangular and clilorophyllosc; perichaetial leaves similar to the
stem leaves but with a longer, convolute-clasping base; seta pale yellow, erect,
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1 cm. long; capsule oblong, struniose, inclined, 1.5 nun. long, smooth or lightly

ribbed when old and empty, without stomata; aiuuilus large; lid oljliquely

rostrate, about equalling the capsule; peristome teeth vertically striate more tliau

halfway up, divided to about the middle into slender i)a]nllose forks; spores

rough, about 18 m in diameter.

Type: Wet bank, Yerba Buena, northeast of San Isidro, Province of Heredia,

Costa Rica, Paul C. Standley and Juvenal Valerio, Fel)ruary 22 to 28, 1926, no.

50086.

This species is very distinct from D. perrottelii (Mont.) Mitt, in the shape of

the leaves and in tlie long exeurreut costa.

Fio. 1.

—

Vicranella standleyi Bartr. A, fruiting plant, uulural size; B, moist,

opercuhite capsule, X 5.5; C, two leaves, X 9; D, part of peristome, X 80; K,

apes of leaf, X 240; F, shoukler of leaf, X 240

Key to the Costa Rican Species of Campylopus

Costa without stereid bands in upper lialf of leaf. (PsBUDOCAMi'YiiOPUs.)

C. chrismari.

Costa with stereid bands.

Stereid bands on dorsal side of costa only. (Eucampylopus.)

Leaves without hyaline hair-points.

Basal cells with pitted lateral walls C. hoffnianni.

Basal cells with nearly straight lateral walls.

Leaves up to 15 or 20 mm. long; costa uj) to 1 mm. broad or more,

C. standleyi.

Leaves not over 10 mm. long; costa much narrower.

Plants commonly fertile.

Costa 200 M wide or more near the base.

Basal cells short.

Costa 400 fi wide or more C. straminifolius.

Costa about 200 ;u wide C. subleucogaster.

Basal cells elongate _,_ C. flexuosua.

Costa 150 M wide or less, near tiie base 0. sargii.

Plants commonly sterile; costa 300 to 600 m wide.

Stems 1 to 2 cm. high; costa 300 to 400 n wide. C. roellii.

Stems taller; costa 500 to 600 m wide C. hellerianus.

Leaves with hyaline points.

Costa with serrate lamellae 2 or 3 cells high on back C. introflexua.
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Costa not lamellose.
i : .

Costa 300 (X wide or more.

Alar cells inconspicuous; basal cells lax and pellucid. C. oerstedianus.

Alar cells conspicuous, reddish, inflated; basal cells firm, incrassate.

C. atratus.

Costa 200 iJ. wide or less C. costaricensis.

Stereid bands on both sides of costa. (Palinockaspjs.j

Lower leaf cells with straight lateral walls.

Leaves serrate halfway down C. fllifolius.

Leaves serrulate scarcely one-third of ti;e way down.C. porphyreodictos.

Lower leaf cells with pitted lateral walls.

Costa excurrent into a long rough point.

Leaves up to 15 or 20 mm. long C. harrisi var. longifolius.

Leaves 10 mm. long or lees 0. harrisi.

Costa short-excurrent C. falcatulus.

Campylopus chrismari (C. M.) Mitt. Journ. Linn. Soc. 12: 88. 1869.

Cerro de las Vueltas, nos. 43658, 43656, 43726, 43929; Volcan de Poas, nos.

34923a, 34888, 34926; Volcan de Turrialba, nos. 35160, 35101a.

Disthibutiok: Mexico; Costa Rica; Guatemala.

Campylopus flexuosus (L.) Brid. Muse. Recent. Suppl. 4: 71. 1819,

La Estrella, no. 39245a; Las Nubes, no. 38754; Yerba Buena, no. 49135a.

Quebradillas, no. 43022b.

Distribution: Vancouver Island; Mexico; Europe.

Campylopus subleucogaster (C. M.) Jaeg. & Sauerb. Bar. St. Gall. Nat. Ges.

1877-78: 381. 1879.

Volcan de Turrialba, no. 35244; Cerro de las Caricias, no. 52204; Cerros de

Zurqui, no. 50485; Las Nubes, no. 38462b; Cerro de las Vueltas, no. 43538a; El

Mufieco, no. 51317; Finca la Ciina, no. 42696.

Disthibutign: x\labama; Arizona; Costa Rica; Guatemala.

Campylopus hoffmanni {C. M.) Ren. & Card. Bull. Soc. Bot. Belg. 31': 147.

1893.

Cerro de las Caricias, no. 52141; Cerros de Zurqui, nos. 50511, 50341; Laguna

de la Chonta, no. 42331; Cerro de las Vueltas, no. 43685.

Distribution: Costa Rica.

Campylopus standleyi Bartr., sp. nov. Fig. 2.

Dioicous. Plants in deep, glossy, yellowisli green tufts with branclied stems

up to 12 cm. high, tomentose throughout. Leaves up to 20 mm. long; comai

tufts cuspidate with flexuous points, widely spreading below, somewhat flexuous

when dry, often reflexed in tlie older parts, gradually narrowed to a long filiform

grooved point from an ovate-oblong base up to 1.6 mm. wide, the narrow leaf

blade extending almost to the apex; margins serrulate for a short distance below

the apex, entire below, inflexed from just above the insertion; costa excurrent

into a siiort, denticulate point, reddisli-brown at the insertion, yellow above, up

to 1.25 mm. wide at the base and about four-fifths of the width of tlie leaf, in

cross-section showing a row of large cells on the ventral side extending about

halfway through the leaf, with a stereid band on the dorsal side interrupted by

larger differentiated cells; alar cells dark red, forming very conspicuous, more or

less inflated auricles, the cells just above short-rectangular or rhomboidal, grad-

ually narrowed towards the margins and quickly becoming longer and narrower

upward with thick, pitted lateral walls toward the costa, the upper cells small

and irregularly rhomboidal on the margins, more elongate toward the costa;

perichactial leaves witli strongly clasping bases, abruptly narrowed to the long

excurrent costa, the outer much smaller; seta sinuous when dry, 12 to 14 mm.

long, smooth; capsule curv<>d, furrowed and slightly strumose when dry, the mouth
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oblique, 2 mm. long without the lid, the exothecal cells rectangular; peristome

teeth 0.66 mm. long, 75 m wide at the base, divided about one-tliird of the way
down; annulus large; calyptra unknown; lid conic-rostrate, oblique, 1.5 mm.
long; spores papillose, 15 m in diameter.

Type: Wet bank in paramo, Cerro de las Vueltas, Province of San Jose, Costa

Kica, altitude 2,700 to 3,000 meters, Paul C. Standlcy and Juvenal Valerio,

December 29, 1925 to January 1, 1926, no. 43939. Also from the following

localities: Las Nubes, no. 38639; near Finca la Ciraa, no. 42696a.

This species, C. hoffmanni (C M.) lien. & Card,, and C brittonae R. S. Williams

form a closely related trio with many characters in common, but C. standleyi

appears to be clearly distinct from either of the others in the more robust habit,

and the wider leaves, with the costa up to 1.25 mm. wide, or twice as wide as in

either of the other two species. The sporophyte characters are especially inter-

esting as being the first known for any of this group.

FiQ. I.— Campylopus Uandleiji Bartr. A, end of fertile stem, moist, one-half natural

size; B, operculate capsule, dry, X 5.5; C, leaf base, X 5.5; D, part of peristome,

X 42; E, basal cells and margin just above the alar group, X 240; F, part of cross

section of costa, X 240; 0, lower median cells and margin, X 240; H, apex of

leaf, X 42; /, outer perichaetial leaf, X 5.5; J, base of inner perichaetial leaf, X 5.5

Campylopus standleyi Bartr. var. lutescens Bartr., var. nov. Fig. 3.

Differs from the species in the sliorter basal cells, narrower leaf blade in the

basal portion and in the margins sliarply serrate more tlian one-third of the

way down.
Type: Shaded bank, vicinity of Santa Maria de Dota, Province of San Jose,

Costa Rica, altitude 1,500 to 1,800 meters, Paul C. Standley and Juvenal Valerio

January 3, 1926, no. 43372.

Campylopus hellerianus (Hampc) Jacg. Ber. St. Gall. Nat. Ges. 1870-71:
417. 1872.

Vicinity of Orosi, nos 39708, 39629; Viento Fresco, no. 47952b; La EstreUa,

no. 39252a; Santa Maria de Dota, nos. 41657, 41661; vicinity of Fraijanes, no.

47460; Quebradillas, no. 43016.

Distribution: Mexico.

The specimens referred here more nearly approach tlie type of C. hellerianus,

than they do C. roellii, aiif! it does not seem at all improbable that the latter is

only a form of the older species and should be treated as a synonym. In this

series from Costa Ric*. some of the more robust plants, with leaves up to 8 or
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9 mm. long, show the margins serrate about one-third of the way down, while

others, that are indistinguishable in other particulars, show the margins entire

except at the extreme apex and almost precisely like those from the type collection

ofC. hellerianus.

mm

Fig. 3.— Campylopus standleyi Bartr. var. lutescens Bartr.

A, a rather small leaf, X 5.5; B, apex of leaf, X 42; C,

basal cells and margin just above the alar group, X 240;

D, median leaf cells and margin, X 240; E, part of cross

section of costs, X 240

Campylopus introflexus (Hedw.) Brid. Bryol. Univ. 1: 472. 1826.

Zurqui, no. 48139; vicinity of Fraijanes, no. 47476a; Santa Maria de Dota
nos. 41713, 42429.

Distribution: Southern United States; Mexico; Central America; West
Indies; South America; Africa; Australia.

. o s^

<

P

Fio. 4.

—

Campi/Iopus atratm Bartr. A, plant, natural size; B, two stem leaves, X 5.5;

C, part of cross section of costa, X 240; D, median cells and margin, X 240; E, one side

of leaf base, X 85; F, apex of leaf, X 42

Campylopus atratus Bartr., sp. nov. FiQ. 4.

Plants ill compact, blackish green tufts with stiff erect stems about 2.5 cm.

high, simple or sparingly branched, radiculose; leaves erect-appressed, stiff, up to

7 mm. long, lanceolate-subulate, concave and tnbulose, ending in a denticulate

94682—28 2
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hyaline point; costa excurreiit, smooth on the back, up to 600 ju wide at the base

and about two-tliirde the width of the leaf, radiculose on the back in the lower

part, in cross-section showing a ventral row of large cells extending about half-

way through the leaf, with a median row of smaller cells and a dorsal stereid

band, differentiated on the surface; alar cells reddish or hyaline, forming a con-

spicuous, inflated group extending to the costa; the cells just above short-

rectangular or rlujmboidal witli thick walls, narrower toward the margins,

graduall} becoming linear-llexuose upward with rounded ends and smooth
incrassate walls, in the narrower part of the upper blade linear, 3 to 5 ju wide
and up to 35 /u long.

Type: Wet bank in paramo, Cerro de las Vueltas, Province of San Jose, Costa
Rica, altitude 2,700 to 3,000 meters, Paul C. Standley and Juvenal Valerio.

December 29, 192.5 to January 1, 1920, no. 436K6.

While this species has the habit and gross appearance of Thysanomitrium rich-

ardi Schwaegr., it is surely amply distinct in the structure of the nerve which,

in cross-section, .shows a row of largo empty cells on the ventral side extending

halfway through the leaf with no trace of a stereid band on the inner side. The
structure is typical of the section Evcampylopiis and in view of the diagnostic

Fig. 5 —Campylopus costaricensis Baitr. .1. two plants, niiurMl.^i/i': B, pmt of cro.ss seetidn

from upper part of costa, X 2t0; C, part of cross section from lower part of costa, X 240;

Z>, two leaves, X 8; E, apex of comal loaf, X 42; F, apex of stem leaf, X 42; G, basal cells

and margin just above the alar group, X 240

value of the nerve structure in this group of plants, I liardly see how the Costa
Rican plant can be classed outside of this section of the genus Campylopm.
M. Th6riot has an interesting discussion on the relationship of T. richardi and
Ca7npylopus lepiodus Mont, in the Revista Chilena de Historia Natural, ^ which
suggests the possibility that C. atratttii may be closely allied to C. leptodun, a
comparison that I have had, as yet, no chance to investigate. At any rate, the
Costa Rican species forms an interesting and suggestive link between these two
closely related genera.

Campylopua costaricensis Bartr., sp. nov. Fig. 5.

Plants in short dense tufts, yellowish green above, light brown below. Stems
erect or ascending, about 15 mm. higli, simple or with a few short innovations
in a dense comal tuft; stem leaves appressed or very slightly spreading, oblong-
lanceolate, short-acuminate, tlie margins denticulate at the extreme apex, entire

below, reflexed toward the apex, plane in the lower part; costa excurrent into a
short eoncolorous denticulate point; comal leaves similar but with the costa
excurrent into a longer hyaline denticulate hair point and the lamina sliarply

*29: 289-290. 1925.
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toothed at the extreme apex; eosta up to 200 m wide at the base, ridged oa the

back below, toward the apex with stronger serrulate ribs but not lamellose, in

cross-section below the middle showing two rows of large cells extending about

lialfway through with a stereid band interrupted by larger cells on the dorsal

side; alar cells obscure, hyaline, and fugacious, the cells just above rectangular,

hyaline, quickly becoming shorter and chlorophyllose upward; upper cells rhom-

boidal, chlorophyllose, in rows with rather thin, uniform walls; sporophyte

unknown.
Type: On tree, Finca Montecristo, on the Rio Reventazon below Cairo, Pnn-

ince of Limon, Costa Rica, Paul C. Staudley and Juvenal Valerio, February IS

and 19, 1926, no. 48579.

Judging from the description, this species seems to be near C. erectus (C. M.)

Mitt., from Colombia, but is distinct in havijig the costa merely ridged (not

lamellose) on the back, and in the reflexed upper leaf margins.

CampylopUB porphyreodictos (C. M.) Mitt. Journ. Linn. Soc. 12: 75. 1869.

La Estrella, no. 39377a; near Finca !a Cima, no. 42705; Santa Maria de Dota,

no. 41573; Yerba Buena, no. 50120a.

Dit-TRiBUTioN: West Indies; Colombia; Brazil.

WW"
ffli

Fig. \S.-Camptilopm iiir(iminifoliii.>f Burtr. A, two plants, uatiiial size, one with fruit,

the other with flageliaceous branches; li, stem lenf, X ;">.:.; C, flagellate branch, X 5.6;

D, leaf from flagellate branch, X 42; E, part of cross section of costa, X 240; F, capsule,

moist, X 5.5; O, calyptrn, X 9; //, piiri of periiitorac, X 42; /, one side of leaf base jusr

above the alar cells; J, upper cells and margin, X 240

Campylopus filifolius (Hornsch.) Mitt. Journ. Linn. Soc. 12: 76. 1869.

La Estrella, no. 39271a; El Mufieco, no. 33945.

Distribution: Costa Rica; Guatemala; Brazil.

Campylopus straminifolius Bartr,, sp. nov. Fig. li.

Plants in dense, pale green or stramineous tufts with slender, simple or

obscurely branched stems up to 3.5 cm. high, tomentose througtioiit, with occa-

sional ciusters of short flagellate brandies. Leaves closely imbricated, erect

witli flexuous points to ratiier curved-secund, up to 9 mm. long, from an oblong-

ovate base rather abruptly contracted to a long channeled subula. remotely

denticulate on the margins for a short distance below the apex, entire below, th.e

narrow lamina extending nearly to the apex; costa up to 400 ^ wide at the base,

pale, tilling about one-third of the leaf base, in cross-section showing two rows
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of large ventral cells, a stereid band on the dorsal side with the outer cells differ-

entiated; alar cells conspicuous, reddish or hyaline, the cells just above rectan-

gular with straight, pellucid walls, gradually narrowed toward the margins,
rather quickly becoming rhomboidal upward, in regular rows; seta 10 mm. long,

pale, flexuous when dry, smooth; capsule ovoid, regular, furrowed when dry, 1.5

mm. long; lid conic-subulate, 1 mm. long; annulus large; peristome teeth about
70 M wide at the base, divided less than halfway down; calyptra laciniate at the
base.

Type: On tree, El Muneco, on the Rio Navarro, Province of Cartago, Costa
Rica, altitude 1,400 to 1,500 meters, Paul C. Standley and Rub6n Torres, March
6 and 7, 1926, no. 51212.

The longer leaves, broader costa, and presence of flagellate branches seem to
distinguish adequately this species from C. subleucogaster, to which it is undoubt-
edly closely allied.

Campylopus harrisi (C. M.) Par. Ind. Bryol. Suppl. 92. 1900.

Cerros de Zurqui, no. 50570a.
Distribution: Jamaica,

Campylopus harrisi (C. M.) Par. var. longifolius Bartr., var. nov.
Differs from the species in the elongate stems, with the leaves comose at

intervals and up to 15 or even 20 mm. long.

FiQ. 1.-—Campylopm falcatulm Bartr. A, plant, one-half natural size; B, two stem
leaves, X 8; C, apex of leaf, X 42; D, part of cross section from lower part of costa,

X 240; E, part of cross section from upper part of costa, X 240; F, one side of leaf

base just above the alar cells

Type: On tree, Cerro de las Lajas, nortli of San Isidro, Province of Heredia,
Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Standley and Juvenal Valerio,
March 7, 1926, no. 51638.

Tlie elongate interrupted stems and long setaceous-pointed leaves give this

plant a very distinctive appearance, and when more complete material is avail-
able it may well prove to be a perfectly distinct species.

Campylopus falcatulus Bartr., sp. nov. Fig. 7.

Plants in loose deep tufts, brownisli green, dull, with robust branched stems
6 or 7 cm. long; leaves curved-secund, closely imbricated, about 5 mm. long,

linear-lanceolate, gradually narrowed from an oblong base to a rather short,

clianneled point, remotely denticulate toward the apex, the lamina extending
almost to the point; costa about 250 m wide at the base, more than half as wide
as the leaf, ribbed on the back above, excurrent into a short dentate point, in

cross-section showing a row of guide cells with narrow stereid bands above and
below, differentiated on the dorsal surface; alar cells conspicuous, forming large
red inflated auricles and extending to the costa, the cells just above short,

rectangular, with thick pitted walls, narrower with straight walls toward the
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margins, gradually elongated upward, in the median and upper portions smaller,

rhomboidal, in regular rows. Sporophyte unknown.
Type: On tree, Cerro de las Lajas, north of San Isidro, Province of Heredia,

Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Standley and Juvenal
Valerio, March 7, 1926, no. 51507. Also from Yerba Buena, no. 50037.

A more robust plant than C. arctocarpus, with shorter leaves, a broader costa,

and a more conspicuous, inflated group of alar cells.

Thysanomitrium richardi (Brid.) Schwaegr. Suppl. 2h 61. 1823.

Cerros de Zurqui, no. 50331; Yerba Buena, nos. 50396, 49939a; La Hondura,
no. 36227.

Distribution: Mexico; Costa Rica; West Indies; South America.

The plants referred to this species are not at all typical, and I have not named
them without some misgivings. The costa is narrower than in any specimens

with which they have been compared, and the leaves are practically destitute

of hyaline hair points, but in other respects the agreement seems to be essentially

complete.

Fig. S.—Dicranodontium meridionale Bartr. A, end of stem, natural size; B, stem leaf, X
5.5; C, one side of leaf base, X 42; D, cross section near apei of leaf, X 240; E, part of

cross section from near base of leaf, X 240; P, one side of lamina from upper part of leaf,

X 210; O, area of basal cells showing junction of inner pellucid cells and outer pitted,

chlorophyliose cells, X 240

Pilopogon gracilis (Hook.) Brid. Bryol. Univ. 1: 519. 1826.

Las Nubes, no. 38378; Cerro de las Caricias, no. 52137; La Estreila, no. 39338;

near Finca la Cima, no. 42752a; Santa Maria de Dota, no. 43412; Cerros de

Zurqui, no. 50581.

Dicranodontium meridionale Bartr,, sp. nov. Fig, 8,

Dioicous ?, the antheridial flowers not seen. Plants in deep silky tufts, dull

green above, light brown below; stems 8 to 10 cm. long, branched, tomentose
throughout; leaves spreading, often curved-secund, 8 to 10 mm. long, from an
ovate base gradually narrowed to a long setaceous tubulose point, denticulate

about one-third of the way down, entire below; costa about one-third the width
of the leaf base, long-excurrent into a grooved denticulate hair point, in cross-

section toward the apex sliowing a row of guide cells with stereid bands above
and below, the outer cells differentiated, toward the base showing a row of guide

cells with a thin stereid band on the ventral side and a wider band on the dorsal

side composed of stereid cells interrupted by numerous larger cells almost equal

in size to the guide row; alar cells reddish or hyaline, fugacious; lower basal

cells short-rectangular, thin-walled and hyaline toward the costa forming a dis-

tinct area extending obliquely from near the margin to the costa, changing

Ll-,'s:.
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abruptly to tlie linear pitted cells of the rest of tlie base; cells of tiie upper

lamina elongate, linear with rounded ends, the marginal row elongate-rhomi)oidaI.

Type: On tree, Cerro do las Caricias, north of San Isidro, Province of Heredia,

Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Standley and Juvenal Valerio,

March 11, 1926, no. 52296. Also from the following localities: Cerro de las

Lajas, no. 51647; Cerros de Zurqui, nos. 50492, 50284, .^)0491a; Cerro de las

Caricias, no. 52234.

This species is near D. (lenudatum (Brid.), but is surely distinct in the .slender

elongated stems and longer leaves, and especially in the sharply defined area of

hyaline basal cells, which is very distinct from the adjacent linear, pitted chloro-

phyllose cells that make up the rest of the leaf base.

Metzlerella longiseta (Hook.) Broth, in Engl. & Prantl, Pflanzenfam. ed. 2.

10: 191. 1924.

Cerro de las Vueltas, nos. 43761, 43864; Laguna de la Chonta, no. 42284: near

Finca la Cima, no. 42790; Cerros de Zurqui, no. 50273.

Distribution: Costa Rica; northern South America.

Metzlerella costaricensis (C. M.) Broth, in Engler & Prantl, Pflanzenfam, ed.

2. 10: 191. 1924.

Santa Maria de Dota, nos. 42512, 43169; Quebradillas, no. 43010; nenr Finca

la Cima, no. 42554; Laguna de la Chonta, no. 42203.

Distribution: Mexico; Costa Rica; Guatemala.

Key to Costa Rican species of Holomitrium

Stem leaves spreading from the insertion; alar cells 100 ju high or less, indistinct.

H. terebellatum.

Stem leaves with an erect, more or less clasping base; alar cells 200 m liigh or

more, distinct.

Upper leaf cells elongate, up to 20 ju long.

Upper leaves 12 to 15 mm. long; costa long-excurrent H. longifolium.

Upper leaves less than 7 mm. long; costa short-excurrent or vanishing.

Leaves 5 to 7 mm. long; lamina unistratose ^ H. standleyi.

Leaves 4 to 4.5 mm. long; lamina irregularly bistratose H. williamai.

Upper leaf cells short-rectangular to quadrate, up to 10 n long- -H. arboreuni.

Holomitrium terebellatum C. M. in Ren. & Card. Bull. Soe. Bot. Belc;. 3 3':

151. 1893.

Verba Buena, no. 50101; vicinity of Orosi, no. 39849; El Muneco, no. 50911;

Zurqui, no. 48261; Cerro de las Caricias, no. 52213; La llondura, no, 37563a.

Distribution: Costa Rica.

Holomitrium longifolium Hampe, Ann. Sci. Nat. V. Bot. 3: 364. 1865.

Yerba Buena, no. 50055.

Distribution: Colombia. Not previously recorded from Central America.

Holomitrium standleyi Bartr., sp. nov. Fig. 9.

Autoicous ?, the antheridial flowers not seen. Fertile plants in dense, yellow-

ish green tufts, brown below; stems branching, up to 4 cm. long, tomentose below;

upper stem leaves crowded, crispate when dry, about 6 mm. long, from a suberect

oblong-ovate entire base about 2 mm. long, abruptly contracted to a lincat-

lanceolate serrulate acute point, the lower smallei' and more remote; costa short-

excurrent, obscurely toothed on the back near the apex, in cross-section near the

middle showing a row of guide cells with stereid bands above and below, the

outer cells differentiated; basal cells long and narrow, vk'ith tliickened pitted

walls, at the angles a nearly square, brownish alar group about 200 m high, often

hyaUne on the inner side; median and upper cells rectangular with rounded

corners, up to 20 p. long, shorter toward the margins, in straight rows with
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furrows between, convex on the free surfaces; pericliaetial leaves witli long convo-
lute-clasping bases, filiform-pointed, equaling or overtopping the mouth of the

capsule; seta 1 cm. long; capsule cyUndric, 3 mm. long; exothecal cells up to

50 fx long by 25 m wide, averaging about 1:2; peristome teeth projecting about
350 M above the rim, lanceolate, papillose, often split along the median line, dark
red below, pale above; lid long-subulate, about as long as th,^ capsule; calyptra
cucullate.

Type: On tree, Quebrada Serena, soutlieast of Tilaran, Province of Guanacaste,
Costa Rica, altitude about 700 meters, Paul C. Standley and Juvenal Valerio, Janu-
ary 27, 1926, no. 46271. Also from tlie following localities: Quebrada Serena,

no 46260; La Tejona, no. 45933.

The elongate median and upper leaf cells of this species preclude H. arboreum;
the erect, imbricated bases of the stem leaves are surely a distinctive character

as compared with H. flexnosnm from Mexico and South America, and the leaves

are too short for H. longifolium.

ili
Fig. ^.—Uolomitrium standleyi Bartr. A, fruiting plant, natural sizo; B, stem leaf, X Si;

C, apex of leaf, X 42; D, one side of leaf base, X 42; E, one side of lamina from upper
part of leaf, X 240; F, capsule, X 5,5; G, calyptra, X 5.5; H, lid, X 5.5; /, inner peri-

ehaetial leaf, X 5.5; J, part of peristome, X 82

Holomitrium williamsi Bartr., sp. nov. Fig. 10.

Dioicous? Plants in dense, yellowish green tufts, brown beneath; stems
simple or sparingly branched, 2 to 3 cm. higli, tomentose below, with dense

clusters of short flagellate branches toward the ends; stem leaves about 5 mm.
long, crispate when dry, abruptly narrowed to a lanceolate point from an erect-

spreading entire oblong-obovate base nearly half the leaf length, serrulate about
two-thii-ds of the way down; costa ending just below tlie rather blunt apex or

percurrent, dentate on the back above, in cross section above the middle show-
ing a row of 4 or 5 guide cells with stereid bands, on both sides and tlie outer

cells differentiated; upper leaf cells short, oval or rounded-quadrate, about 6 ix

wide by 5 to 8 /x long in two layers here and there on the margins and in spots

through the lamina, the lower cells long and narrow, with thickened pitted walls,

at the angles a large group of brownish alar cells extending about two-thirds of

the way to the costa, the inner rows hyaline; leaves of the flagellate branches
short and broad, obtuse or minutely apiculate, ecostate, closely appressed-
imbricated. Sporophyte unknown.
Type: On tree, Yerba Buena, northeast of San Isidro, Province of Heredia,

Costa Rica, altitude about 2,000 meters, Paul C. Standley and Juvenal Valerio,

February 22 to 28, 1926, no. 49939.
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Evidently close to //. marginatum Mitt., from Cuba, bvit with broader leaf

points and the upper leaf cells bistratose only here and there on the margins and

in spots through the lamina; the flagellate branches are also characteristic. Mr.

Williams' studies in this and allied genera have helped so much to clarify our

knowledge tliat it is a pleasure to associate his name with the present species.

Holomitrium arboreum Mitt. Journ. Linn. Soc. 12: 58. 1869.

El Muneco, nos. 33947, 33833, 50893.

Distribution: Mexico; Central America; northern South America.

Dicranum frigidum C. M. Bot. Zcit. 17: 219. 1859.

Volcan de Turrialba, nos. 35304, 35256, 35309; Cerro de las Vueltas, nos.

43571, 43645.

Distribution: Mexico; Central America; South America.

Schliephackea meteorioides (R. S. Williams) Broth, in Engl, and Prantl,

Pflanzenfam. ed. 2. 10: 207. 1924.

Cerro de las Lajas, nos. 51606, 51601; La Hondura, no. 51811; Zurqui, no.

48215; Cerro de las Caricias, no. 52171, c. fr,; Cerros de Zurqui, nos. 50516,

60525.

Fio. 10.— nolomitrium williamsi Bartr. A, two pliints, natural si?.e, one with lateral, the

other with terminal clusters of (ItigeUaceous hranc-hes; B, stem loaf, X 9; C, apax of leaf,

X 42; B, flagellate branch, X 9; E, leaves from flagellate branch, X 42; F, one side of

leaf base, X 42; 0, one side of lamina from upper part of leaf, X 240; II, basal cells and

margin just above alar group, X 210

Distribution: Panama.
This is an especially instructive series of a rare species, known heretofore only

from the type locality in Panama; and as the spccimen.s under no. 52171 show

the first mature capsules that have been found so far, it may be worth while to

give a brief description of the peristome characters, which definitely place the

plant in the genus Schliephackea , as surmised by Brothcrus: Seta yellow, smooth,

flexuous; capsule smootli, cylindric, 2.25 mm. long by 0.75 mm. wide; exothccal

cells oval-rectangular, up to about 6.t m long by about 20 ^t wide, with rather

regular, yellowish-pellucid walls, smaller toward the mouth, 3 or 4 rows around

the rim obscure, dark reddish brown; stomata few, in about two rows at the

extreme base^ peristome inserted below the mouth and i>rojecting about 225 m

above the rim; teeth 60 /j wide at the base, tapering gradually to a blunt

truncate apex, incurved, tawny red, coarsely papillose; articulations 10 to 12,

thick, projecting on the edges, solid or indistinctly perforate along the median

line; spores slightly rough,' about 17 ij. in diameter.
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Dicranoloma brittonae Bartr., sp. nov. - Fig. 11.

Dioicous? Stems up to 12 cm. higli, without a distinct central strand, stiflf,

not or scarcely tomentose at the base, in loose, yellowish green tufts. Leaves

10 to 12 mm. long, spirally contorted at the tips when dry, widely spreading

from a short clasping base, concave, gradually narrowed to a tubulose setaceous

point, entire below, remotely denticulate toward the apex; costa narrow, indis-

tinct below, about 75 m wide, percurrent, slightly rough on the back near the

apex, in cross-section showing a row of guide cells with narrow stereid bands

above and below, the outer cells not differentiated; cells at the basal angles incras-

sate, brownish, forming a distinct alar group about 300 to 400 m high and extending

about two-thirds of the way to the costa; cells just above the alar group rather

short and broad, quickly becoming narrower and longer upward, with tliick

pitted walls, several rows at the margins very long and narrow, not pitted, the

median cells elongate with incrassate pitted walls up to 60 m long by 10 )i wide,

If

Fig. \l.—Dicranoloma brittonae Bartr. A, end of dry stem, natural size; B, stem leaf,

moist, X 5; C, apex of leaf, X 42; D, one side of leaf base, X 42; E, part of cross sec-

tion of stem, X 80; J^, part of cross section from lower part of leaf, X 240; Q, cross

section from upper part of leaf, X 240; H, basal cells and margin, X 240; /, one si tie

of lamina from upper part of leaf, X 240

gradually shorter upward, the marginal row in the upper part of the leaf rec-

tangular or rliomboidal and distinct from the elongate inner lamina cells almost

to the apex.

Type: On tree, Cerros de Zurqui, northeast of San Isidro, Province of

Heredia, Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Standley and

Juvenal Valerio, March 11, 1926, no. 50505. Also a few stems from Cerro de

las Caricias, no. 52145b.

The generic position of this striking species is rather obscure, but in view of

the elongate pitted upper leaf cells and narrow cells bordering the basal margins,

none too distinct in some of the leaves, I have taken the liberty of provisionally

including it in the genus Dicranoloma, with which it seems to be most closely

affiliated. It is a privilege to have the opportunity of associating Mrs. Britton's

name with this unique species, the first of the genus to be found north of the

Isthmus of Panama, and I trust that more ample material may some day

establish its exact relationship.
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Dicranoloma setaceum Bartr., sp. nov. Fia, 12

Dioicous? Stems 4 to 5 cm. long, without a distinct central strand, flexuous,

branched, tomentose throughout, in rather dense tufts; leaves up to 12 or 14

mm. long, curved-secund, linear-lanceolate from an oblong-ovate base, gradually

narrowed to a Jong setaceous tubulose point, remotely denticulate about halfway

down, entire below; costa rather indistinct below, about 200 n wide, long-ex-

current into a denticulate point with a few short teeth on tlie back near the

apex, in cross-section showing a row of guide cells with stereid bands above and
below, the outer cells clearly differentiated on the dorsal side; cells at the base

reddish brown, incrassate, forming a band about 275 )j. high extending obliquely

from the margins to the costa, immediately above this band a few short pitted

cells, quickly becoming longer and narrower upward with thick pitted walls,

very long and narrow toward the margins but not forming a distinct border;

median cells linear, with thick pitted walls; upper cells elongate, linear to irregu-

larly rhomboidal, incrassate. Sporophyte unknown.

FiQ. 12.^Dicranoloma setaceum Banc. A, pJaiU, natural size; B, stem loaf, X 5; C,

apex of leaf, X 240; D, cross section of stem, X 80; E, cross section of leaf near apex,

X 42; F, part of cross section of leaf from near base, X 80; O, one side of leaf base, X 42;

H, median leaf cells and margin, X 240; /, basal cells and margin a little above the alar

group, X 240

Type: Wet bank, Cerro de las Vueltas, Province of San Jose, Costa Rica, alti-

tude 2,700 to 3,000 meters, Paul C, Staudleyand Juvenal Valerio, December 29,

1925, to January 1, 1926, no. 43537. Also from Cerro de las Vueltos, no. 43813.

The elongate pitted leaf cells, very long and narrow on the basal margins,

seem to locate this plant in the genus Dicranoloma, wliere it maj" be left provi-

sionally until more complete material is available.

Leucoloma serrulatum Brid. Bryol. Univ. 2: 752. 1827.

Vicinity of Pejivalle, no. 47171a; El Muficco, nos. 51082a, 51385; Yerba Buena,
nos. 50047a, 50135, 49930; La Hondura, no. 36292; Naranjos Agrios, no. 46467;

Cerro de las Caricias, no. 52159; Zurqui, no. 48250.

Distribution: West Indies; Mexico; Guatemala.
Leucoloma crugerianum (C. M.) Jaeg. Ber. St. Gall, Nat. Ges. 1870-71: 412.

1872.

El Muneeo, no. 51013; vicinity of Fraijanes, no. 47653a.

Distribution: Mexico; West Indies; northern South America.
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leucobryaceae

Ochrobryum obtusifolium Mitt. Journ. Linn. Soc. 12: 108. 1869.

> Santa Maria de Dota, nos. 41628, 41651, 43142.

Distribution: South America.

These coll ctions are an exact mateli for specimens from South America, and

extend the range of the species very considerably to the northward. The lanceo-

late channeled leaves, gradually narrowed to the apex, without any distinct

base, are quite distinctive in comparison with the leaves of 0. gardnerianuvi.

Leucobryum giganteum C. M. Syn. Muse. Frond. 1: 79. 1849.

Cerro de las Caricias, no. 52228; Ycrba Buena, no. 49864; Cerros de Zurqui,

no. 50327; Cerro de las Lajas, no. 51644; La Estrella, no. 39402.

Distribution: West Indies; Costa Rica; northern South America.

Leucobryum albicans (Schwaegr.) Ijindb. Ofv. Svensk. Vet. Akad. Forh.

20: 402. 1863.

La Palma, no. 38221; vicinity of Orosi, no. 39831; Cerro de la Carpintera, no.

34439; Cerro de las Caricias, no. 52172; Cerro de las Lajas, no. 51596.

Distribution: Cuba; Costa Rica; South America.

Leucobryum albidum (Brid.) Lindb. Ofv. Svensk. Vet. Akad. Forh. 20: 403,

1863.

Vicinity of Orosi, no. 39703a; Zurqui, no. 48278; Cerro de las Caricias, no.

52169.

Distribution: Eastern North America; West Indies; Mexico; Guatemala.

Leucobryum crispum C. M. Syn. Muse, Frond. 1: 78. 1849.

El Muneco, nos. 33880, 51291; vicinity of Pejivalle, no. 46927.

Distribution: West Indies; northern South America.

The first record for this species in Central America.

Leucobryum polakowskyi (C. M.) Card. M6m. Soc. Sci. Nat. Cherbourg 32:

82. 1900.

La Hondura, nos. 36122, 36227a; La Estrella, no. 39271; Verba Buena, no-

50112; vicinity of Fraijanes, no. 47430; Viento Fresco, no. 47952; Santa Maria

de Dota, no. 43373.

Dlstribution: Jamaica; Mexico; Central America.

Leucobryum martianum (Hornscli.) Hampe; C. M. Linnaea 17: 317. 1843.

Vicinity of Pejivalle, no. 46970a; Finca Montecristo, no. 48483.

Distribution: West Indies; northern South America.

The first record for Central America.

Leucobryum antillarum Schimp.; Besch. Ann. Sci, Nat. VI. Bot. 3: 190. 1876.

Vicinity of Fraijanes, no. 47417; El Muneco, nos. 50972, 50992; Cerros de

Zurqui, no. 50343; Laguna de la Chonta, no. 42158; Las Nubes, nos. 38734, 38446;

La Palma, no. 38221a; Verba Buena, no. 49658; La Estrella, no. 39245; Laguna

de la Escuadra, no. 42040.

Distribution: West Indies; Mexico; Central America; northern South

America.

Octoblepharum albidum (L.) Hedw. Descr. Muse. Frond. 3: 15.1791,

Vicinity of Tilaran, no. 44549; vicinity of Guapiles, no. 37397a; Finca Monte-

cristo, no. 48577.

Distribution: West Indies; Mexico; Central America and tropical regions

generally.

Octoblepharum pulvinatum (Doz. & Molk.) Mitt. Journ. Linn, Soc. 12: 109.

1869.

Hamburg Finca, no. 48727; Finca Montecristo, nos. 48430, 48526.

Distribution: West Indies; northern South America.

The first record from Central America.
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Octoblepharum erectifolium Mitt. N. Amer. Fl. 15: 162. 1913.

El Muneco, no. 51240; Yerba Buena, nos. 49947, 49653; La Palma, no. 38161.

Distribution: Jamaica; Trinidad.

The first record from Central America. •

Octoblepharum mittenii Jaeg. Ber. St. Gall. Nat. Ges. 1871-72: :i21. 1873.

La Hondura, no. 36233.

Distribution: Eastern South America.

Tlie plants from Costa Rica seem to be identical with the type material of the

species from the Amazon region. It is very close to the preceding species, but

I think they may be distinguished by the following particulars:

O. ERECTIFOLIUM Mitt.

Leaf base ratlier nairow and incon-

spicuous, about 1.5 mm. long or less,

tapering at the apex; plants yellowish.

0. MITTENII Jaeg.

Leaf base broad, conspicuous, 2 to 3

mm. long, abruptly rounded at tiie apex;

plants tinged with purple.

Fig. 13.—Syrrhopodon cristatus Bartr. A, dry plnnt, natural size; B, two stem

leaves, X 9; C, apex of leaf, X 80; D, part of cross section from upper part of leaf,

X 9; E, part of cross section from lower part of leaf, X 210; F, margin of leaf at

shoulder, X 240; 0, upper leaf cells and margin, X 240

Calymperaceae

Syrrhopodon berterianus (Brid.) C. M. Syn. Muse. Frond. 1: 535. 1849.

La Hondura, no 37836; vicinity of Guapiles, nos. 37138, 37213.

Distribution: West Indies; northern South America.

Syrrhopodon incompletus Schwaegr. Suppl. 1^: 119. 1824.

Finca Montecristo, no. 48526a.

Distribution: Florida; Mexico; West Indies; northern South America.

The specimens of this and the preceeding species seem to be the first records

for Central America.

Syrrhopodon flavescens C. M. Syn. Muse. Frond. 1: 541. 1849.

La Estrella, no. 39377; vicinity of Orosi, no. 39786.

Distribution: West Indies; Mexico; Central America; northern South
America.

Syrrhopodon cristatus Bartr., sp. nov. Fig. 13.

Evidently dioicous. Stems short, simple, about 5 to 9 mm. high, in loose, pale

green tufts; leaves 3 to 4 mm. long, linear-ligulate and tubulose from an erect

shining wiiite oblong-obovate base about one-third of the lengtii of the leaf; apex
blunt or short-acute; spinose-dentate on the margins and back just below the
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point, bordered with a narrow band of liyaline stereid cells; margins remotely
spinose-dentate to the apex of the cancellinae, then ciliate-dentate to below the

leaf shoulders, entire at the extreme base; costa ending just below the apex,

smooth on the back except at the apex, on the upper surface coarsely spinose

from the apex to the top of the cancellinae, about 40 to 50 /u wide halfway up,

in cross-section about mid-leaf showing a row of 6 guide cells with thick stereid

bands on both sides and differentiated outer cells; leaf cells irregularly oval to

transversely elongate, about 6 n wide and up to 10 m long, papillose on both sur-

faces with multifld papillae; cancellinae hyaline, short-rectangular, nearly fiUing

the leaf l^ase and ending in acute angles above. Sporophyte unknown.
Type: Ycrba Buena, northeast of San Isidro, Province of Heredia, Costa Rica,

altitude about 2,000 meters, Paul C. Standley and Juvenal Valerio, February 22

to 28, 1926, no. 49947a, in tufts of Odoblepharam erectifolium.

This neat little species is near >S. jpusillus Mitt., but characteristically distinct

in the costa smooth on the back below the cristate, spinose apex, and in the leaf

cells papillose with multifid papillae (not spiculose).

Hi
x^^'
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FlO. li.— Sffrrhopodon theTioti Bartr. A, dry plant, natural size; B, leaf, in two parts,

X 6; C, apes of leaf, X 80; D, part of cross section of leaf about halfway down, X 80;

E, leaf cells and margin just above the shoulder, X 240; J^, basiil leaf cells and mar-
gin about halfway from the insertion to the shoulder, X 240; O, one side of lamina
from upper part of leaf, X 240

Syrrhopodon therioti Bartr., sp. nuv. Fig. 14.

Evidently dioicous. Plants in deep dense tufts, yellowish green above, light

brown below; stems up to 10 cm. high, branched above; leaves 15 to 20 mm.
long, filiform-acuminate from a short erect oblong-obovate base, grooved, not

bordered; margins erect or incurved above the shoulders, serrulate to the base;

costa red at the base, yellowish above, 90 to 130 pt wide at the apex of the can-

cellinae, ending just below the apex, about one-third to one-quarter the width
of the upper leaf, smooth on both sides or more often with a few short remote
teeth on the back toward the apex, in cross-section near the middle showing
about G guide cells with thick stereid bands above and below, the outer layers

larger and differentiated; upper cells distinct, oval or rounded-quadrate, 8 to 10 a«

long by 6 to 8 M wide, smooth on the dorsal side, indistinctly mammillose above;
cancellinae rtearly filling the leaf base, broadly rounded above, narrowly mar-
gined on the sides. Sporophyte unknown.
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Type: On log, Cerro de las Lajas, north of San Isidro, Province of Heredia,

Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Standley and Juvenal

Valcrio, March 7, 1926, no. 51472. Also from Cerro de las Lajas, noe,

51527, 51509b.

The long, filiform, pointed, unbordered leaves, serrulate to the base, and the

robust habit characterize this striking species at a glance. It is a great pleasure

to associate with it the name of ray good friend M. Theriot, whose studies in the

mosses of Costa Rica, and more lately in those of Mexico, have added so much

to our knowledge of the flora of these regions.

Pottiaceae

Anoectangium euchloron (Schwaegr.) Mitt. Journ. Linn. Soc. 12: 176.

1869.

Along Rio Reventado, no. 49430.

Distribution: Mexico; Central America; West Indies; South America; Phil-

ippine Islands; Java.

BEymenostomum mexicanum Card. Rev. BryoL 36: 70. 1909.

Cerros de Candelaria, Manuel Valeria 30.

Pseudosymblepharis circinnata (Schimp.) Broth, in Engl. & Prantl, Pflanzen-

fam. ed. 2. 10: 261. 1924.

Cerros de Zurqui, no. 50701.

Distribution: Mexico.

Not previously known outside of Mexico.

Leptodontium fllescens (Hampe) Mitt. Journ. Linn. Soc. 12: 50. 1869.

Finca la Cima, No. 42777; Volcan de Turrialba nos. 35243a, 34953, 35160a,

35161a, 35013a.

Distribution: Colombia; Mexico.

Thii5 httle-known species has recently been detected among Brother Ars^ne's

Mexican mosses by M . Theriot, and its occurrence in Costa Rica therefore fills

in a gap between Mexico and the type locality in Colombia.

Leptodontium subgracile Ren. & Card. Bull. Soc. Bot. Belg. Sl^: 153. 1893.

Volcan de Turrialba, nos. 35251a, 35277; Cerro de las Vueltas, no. 43805.

Distribution: Costa Rica.

Leptodontium ulocalyx (C. M.) Mitt. Journ. Linn. Soc, 12: 51. 1869.

Las Nubes, no. 38467; Cerros de Zurqui, no. 50515a.

Distribution: Mexico; Central America; northern South America.

Leptodontium sulphureum (C. M.) Mitt. Journ. Linn. Soc. 12: 51. 1869.

La Estrella, no. 39145; Viento Fresco, no. 47964; Vicinity of Fraijancs, no.

47476b; Santa Maria de Dota, nos. 41616, 43177; Finca la Cima, no. 42588;

Cerro de las Vueltas, no. 43946.

Distribution: Mexico; Central America.

Leptodontium sulphureum (C. M.) Mitt. var. motelayi (Ren. & Card.)

Bartr.

Leptodontium motelayi Ren. & Card. Bull. Soc. Bot. Bclg. 38: 11. 1899.

Cerro de las Cariciaa, no. 52126; Cerro de las Vueltas, nos. 43684. 43539;

Yerba Buena, no. 49153; Zurqui, nos. 50277, 48073, 48106, 48133; La Estrella

nos. 39331, 39481a; Volcan de Turriallja, nos. 34958, 35318; Cerro de las Lajas

no. 51568.

Distribution: Costa Rica; Panama.

The plants Usted here show almost every possible gradation between the

extreme with long-acuminate leaf points and the typically short-pointed leaf of

the specific type. There are no other distinguishing characters^ that I have

been able to find, and it seems obligatory to regard this fonn as of varietal rank

only.
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Leptodontium sulphureum (C. M.) Mitt. var. flagellaceum Bartr., var. nov.

Fig. 15.
DiflFers from the species in the presence of axillary clusters of flagellate branches

clothed with small oblong acute leaves, costate less than halfway up.
Type: On tree, Cerros de Zurqui northeast of San Isidro, Province of Heredia,

Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Standley and Juvenal Valeric

'

March 3, 1926, no. 50508.

Hyophila tortula (Schwaegr.) Hampe, Bot. Zeit. 4: 267. 1846.
Santa Maria de Dota, no. 43351a.

Distribution: West Indies; northern South America; Costa Rica; Mexico;
Arizona.

A cosmopolitan tropical American species that has been described under many
different names.

Barbula bescherellei Sauerb. var. stenocarpa Card. Rev. Bryol. 37: 126. 1910.
Finca la Cima, no. 42613.

Distribution: Mexico.

Fig. 15.~Leptodontium sulphureum (C. M.) Mitt. var. flagellaceum Bartr. A, two
flagellate branches, X 6; B, tip of ILigellate branch, X 40; C, two leaves from flag-

ellate branch, X 80; D, apex of leaf from flagellate branch, X 240; E, stem leaf, X 6

Streptopogon rigidus Mitt, in Spruce Cat. Muse. Amaz. & And. 3: 139. 1867
(nomen)

Viento Fresco, no. 47878c.

DiSTEiBUTtoN: Costa Rica; South America; Madagascar.
Tortula caroliniana .'Vndrcws, Bryologist 23: 72.1920.

Cerro de Piedra Blanca, no. 32505a; along Rio Reventado, no. 49630a. .

Distribution: Nortli Carolina; Mexico.

Both of the above numbers are represented by a few stray plants segregated

from other mosses. They seem to be identical with specimens from Mexico
cited by Doctor Andrews in his original paper.

Grimmiaceae

Rhacomitrium conterminum (C. M.) Jaeg. Ber. St. Gall. Nat. Ges. 1872-
73: 273. 1874.

Cerro de las Vueltas, no. 43878.

Distribution: Costa Rica.

The hair points in this collection, as in the type material, are crispate to about
tl-.e same degree, possibly a trifle more so in this number, and it is quite possible

tliat R. conterminum may be only a synonym for Rhacomitrium crifipipilum

(Tayl.) Jaeg., of South America.
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Funariaceae

Funaria bonplandii (Biid.) Broth, in Engl. & Prantl, Pflanzenfam. ed. 1':

524. 1903.

Cerro de las Caricias, nos. 52133, 52298.

DiSTRinuTioN; Peni; Brazil; Chile.

Funaria epipedostegia Card. Rev. Bryol. 36: 109. 1909.

Las Nvibes, no. 38407.

Distribution: Mexico.

If there is any specific diflference between this species and F. longiseta (Schimp.)

Broth., the Costa Rican plants probably belong to F. epipedostegia, on account

of the more perfectly develo]ied peristome, but the variation in the shape of the

capsules seems to be entirely too wide to permit of any satisfactory specific

definition on this character alone.

Funaria calvescens Schwaegr. Suppl. 1^: 77. 1826.

Yerba Buena, no. 49073; between San Pedro de Montes de Oca and Currida-

bat, nos. 41257, 32871; Santa Maria de Dota, no. 41712, El Silencio, no. 44631 ;

near Finca la Cima, no. 42757; Cerro de la Carpintera, no. 34255; Laguna de la

Chonta, no. 42199; vicinity of Tilaran, no. 44477; Rio Birris, no. 35422.

Distribution: Cosmopolitan in tropical and subtropical regions.

Splachnaceae

Tayloria scabriseta (Hook.) Mitt. Journ. Linn. Soc. 12: 250. 1869.

Cerro de las Vueltas, no. 43672.

Distribution: Colombia; Ecuador.

Known previously only from South America.

Bryaceae

Webera spectabUis (C. M.) Jaeg. Ber. St. Gall. Nat. Ges. 1873-74: 137. 1875.

Volcan de Turrialba, nos. 35101, 35244a.

Distribution: Mexico; Central America; Colombia.

Webera papulosa (C. M.) Broth, in Engl. & Prantl, Pflanzenfam. ed. 2. 10:

362. 1924.

Volcan de Poas, no. 34927.

Distribution: West Indies; South America.

The Costa Rican specimens show two forms of propagula intermingled, i. e.

(1) ovoid, short-stalked, brownish, septate; (2) fusiform, irregularly branched,

pellucid.

Bpipterygium immarginatum. Mitt. Journ. Linn. Soc. 12: 319. 1869.

Along Rio Rcvontado, no. 49544a.

Distribution: Guatemala.

Brachymenium capi]lare Schimp. M6m. Soc. Sci. Nat. Cherbourg 16: 194.

1872.

Vicinity of Fraijanes, no. 47652.

Distribution: Mexico.

Brachymenium systylium (C. M.) Jaeg. Ber. St. Gall. Nat. Ges. 1873-74:

119. 1875.

Zurqui, no. 48125; Cerro de Piedro Blanca, no. 32550; vicinity of Fraijanes,

no. 47500; La Ventolcra, no. 34657; Between Aserri and Tarbaca, no. 34175.

Distribution: Mexico.

Brachymenium spathulifolium Ren. & Card. Bull. Soc. Bot. Belg. 31': 164-

1893.

Viento Fresco, no. 47836.

Distribution: Costa Rica.
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Brachymenium viviparum Bartr., sp. nov. Fig. 16.

Dioicous? Stems loosely tufted, about 2 cm. long, radiculose at the base,

simple or with short scattered branches; leaves ovate, acute, decurrent, erect and
spirally twisted when dry, erect-speading when moist, not margined, entire;

costa rather strong, excurrent into a short smooth point; upper cells rhomboidal-

hexagonal, about 30 m long by 12 n wide, smooth, thin-walled, the lower rec-

tangular andj on the average, narrower, several rows next to the costa on the

B

Fig. 16.

—

Brachymenium mviparum Bartr. A, moist plant, natural '

size; B, stem leaf, X 9; C, upper leaf cells and margin, X 240; D, ;

axillary bulblets, X 9; E, areolation of bulblet leaves, X 42 ^

dorsal side loose and spongy. Reproduction by means of numerous axillary

conspicuous bulblets, about 1 mm. long, radiculose at the base and with 5 or 6

terminal, fleshy, ecostate, loosely areolate, incurved leaves.

Type: On tree, Los Ayotes, near Tilaian, Province of Guanacaste, Costa

Rica, altitude 600 to 700 meters, Paul C. Standiey and Juvenal Valerio, January

21, 1926, no. 45502.

The conspicuous axillary bulblets give this species a unique and characteristic

appearance, even to the naked eye.

Fig. n.—Brachymenium standleyi Bartr. A, plant, natural size; B, leaf, X 9; C, leaf

apex, X 42; D, upper leaf cells and margin, X 240; E, one side of leaf base, X 42;

F, moist capsule, X 6; O, part of peristome, X 42; II, inner periehaetial leaves, X 9

Brachymenium standleyi Bartr., sp. nov. Fig, 17.

Dioicous? Plants loosely cespitose, yellowish green above, light brown below;

stems erect, about 1 cm. high, densely radiculose below; comal leaves crowded,

erect-flexuous and contorted when dry, spreading when moist, 2.5 to 3 mm. long

by 1.75 mm. wide, oblong-spatulate, abruptly contracted to an acute apex; upper

leaf cells oval-hexagonal, about 37 m long by 15 fi wide, becoming short-rectangular

94682—28^—3
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toward the base, on the margins elongate, narrowly linear, forming a border 2 to

4 rows wide; margins narrowly revolute more than three-fourths of the way up,

entire below, remotely denticulate toward the apex; costa reddish, tapering from

a broad base, excurrent into a nearly smooth, yellowish hair point; lower leaves

similar but smaller, remote; outer perichaetial leaves similar to the comal leaves

but more narrowly acuminate, entire; inner leaves linear-subulate, not bordered;

seta about 25 mm. long, erect, flexuous, yellowish; capsule erect, .4 mm. high,

oblong-clavate, small-mouthed, with a tapering sulcate neck about equaling the

body; outer peristome teeth reflexed against the wall of the capsule when dry,

the inner a pale papillose cylinder, erose on the edge, about one-half as long as

the teeth; lid small, conical, obtuse; annulus large; spores large, ovoid, up to

100 /* long by 40 m wide.

Type: On tree, La Ventolera, on the southern slope of the Volcan de Poas,

Costa Rica, altitude about 1,700 meters, Paul C. Standley, February 17 and 18,

1924, no. 34655.

This species seems to be clearly distinguished from all its congeners by the

strongly reflexed peristome teeth and the unusually large spores.

Acidodontium megalocarpum (Hook.) Ren. & Card. Bull. Soe. Bot. Belg,

31: 162. 1892.

Viento Fresco, no. 47878; El Muileco, no. 33571.

Distribution: Colombia: Ecuador; Costa Rica.

Fig. 18.— AnomobrvumcostaricenseB&TiT. j1 , moist plant, natural size; JS and C, leaves,

X 10; Z>, apex of leaf, X 240

These two numbers seem to be indistinguishable from typical South American

specimens, and as there is more or less variation in the shape of the leaves I

suspect that A, Jloresianum CM. should be considered as a synonym of this

species.

Anomobryum flliforme (Dicks., Lindb.) Husn. Muse. Gall. 222. 1888.

Volcan de Turrialba, no. 35292.

Distribution: Europe; Africa; Costa Rica; South America.

Anomobryum costaricense Bartr., sp. nov. Fig, 18.

Dioicous. Stems 2 to 3 cm. liigl), with short claviform branches, pale glossy

green, densely tufted and matted together with radicles below; leaves broadly

oval, 1.2 mm. long, closely imljricated, concave, plicate, the apex truncate or

emarginate; costa ending about three-fourths of the way up; upper cells elon-

gate, linear-flexuous, incrassate, toward the base broader and more lax; margin

plane, entire below, sharply denticulate toward the truncate apex. Sporophyte

unknown.
Type: On exposed rock, vicinity of Santa Maria de Dota, Province of San

Jose, Costa Rica, altitude 1,500 to 1,800 meters, Paul C. Standley and Juvenal

Valerio, December 26, 1925, to January 3, 1926, no. 43154.

This species is characterized by the erose-denticulate, truncate or even

emarginate leaf apices.

Bryum argenteum. L. Sp. PI. 1120. 1753.

Cerro de las Vueltas, no. 43605; near Finca la Cima, no, 42763.

Distribution: Cosmopolitan.
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Bryum argenteum L. var. lanatum B. & S. Bry. Eur. G': 7. pi. 4I. 1839.
Santa Maria de Dota, no. 43170; vicinity of Tilaran, no. 44496; Volcan de

Turrialba, nos. 35243, 3516L •: j r'?r.;-..i r .

Distribution: Cosmopolitan, but more abundant in the warmer zones.
Bryum sordidum Hampe, Ann. Sci. Nat. V. Bot. 4: 341. 1865.

El Muneco, no. 51308.

Distribution: Colombia. • •: .i-j--:-:-' : .isti

Differs from the following in the oblong-ovate entire leaves and the slender
fiCxuous innovations.

Bryum erythroneuron Mitt. Journ. Linn. Soc. 12: 312. 1869.
Cerro de las Vueltas, no. 43964.

Distribution: Colombia and Ecuador.
Bryum rosulicoma Ren. & Card. Bull. Soc. Bot. Belg. 31": 166. 1893.

Cerro de las Vueltas, no. 43538; El Muneco, no. 33470a; Santa Maria de Dota,
no. 41662.

Distribution: Costa Rica. . ,

Mniaceae ^.

Mnium rostratum Schrad. in L. Syst. Nat. ed. 13. 2^: 1330. 1791,
Cerro de Piedra Blanca, nos. 32617, 32525, 32529b; Laguna de la' Escuadra,

no. 41958a; Santa Maria de Dota, nos. 41662a, 42395, 41860, 41819, 43231, 41759;
E] Muneco, no. 33512; Viento Fresco, nos. 47778, 47981; Cerros de
Zurqui, no. 50274; Las Nubes, no. 38372; Cerro de la Carpintera, no. 34250;
Quebradillas, nos. 42926, 42958; La Palma, no. 38052; vicinity of Fraijanes,
no, 47512; Cerro de las Vueltas, no. 43783.

Distribution: Temperate and subtropical regions generally.

Rhizogoniaceae

Bhizogonium spiniforme (L.) Bruch. Flora 29: 134. 1846.
Cerro de las Lajas, no. 51420; Cerros de Zurqui, no. 50637; Viento Fresco, noa.

47952a, 47967; Yerba Buena, no. 49149; vicinity of Pejivalle, nos. 46970,
47169, 47020; vicinity of Fraijanes. nos. 47531, 47633; El Muneco, nos. 50906a
33936, 33932, 33492, 51089; La Estrella, no. 39398; El Silencio, no.
44697; La Hondura, no. 36311; Santa Maria de Dota, no. 41687; Laguna de
la Chonta, no. 42243; Cerro de la Carpintera, no. 34358; vicinity of Orosi
no. 39838.

Distribution: Common throughout the Tropics. - ;^> r
Bhizogonium mnioides (Hook.) Schimp. Bot. Zeit. 2: 125. 1844.

Cerro de las Vueltas, nos. 43779, 43790, 43870, 43942, 43944.
Distribution: South America; Australia; Tasmania; New Zealand.
Not previously known north of Colombia.

Rhizogonium lindigii (Hampe) Mitt. Journ. Linn. Soc. 12: 328. 1869.
Cerro de las Caricias, nos. 52186, 52269; near Finca la Cima, no. 42743.
Distribution: South America; Costa Rica (in herb. New York Bot. Card.).
This neat and very characteristic little species does not seem to have been

known before north of Colombia.

Aulacomniaceae

Leptotheca costaricensis Card. & Th6r. Soc. Havraise Etud. Div. 88- 308
1921.

Cerros de Zurqui, nos. 50438, 50441, 50482; Volcan de Poas, no. 34923; Zurqui
nos. 48230,48191.

^ ^^o, zurqui,

Distribution: Costa Rica.
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Bartramiaceae

Leioinela bartramia (Hook.) Broth, in Engl. & Prantl, Pflanzenfam. 1^: 635-

1903.

Volcan de Turrialba, no. 35070a.

Distribution: Jamaica; Colombia; Ecuador.

Bartramia defoliata C. M. Linnaea 33: 597. 1864.

Cerro de las Vueltas, no. 43738.

Distribution: Colombia.

Philonotis tenella (C. M.) Besch. Fl. Bry. Antill. Fr. 33. 1876.

La Hondura, nos. 51876, 51872; Los Ayotes, no. 45396; vicinity of Orosi, no

39607; along Rio Reventado, no. 49583; La Estrella, no 39296.

Distribution: Florida; West Indies; Central America; Soutli America.

Philonotis sphaericarpa (Swartz) Brid. Bryol. Univ. 2: 25. 1827.

Yerba Buena, nos. 50075a, 49760a, 49655, 50106, 50113; La Hondura, nos

36194, 37609; vicinity of Pejivalle, no. 46731.

Distribution: West Indies; South America.

Breutelia toinentosa (Swartz) Schimp. in Paris Ind. Bryol. 155. 1894.

Cerro de las Caricias, nos. 52165, 52130, 52143a; Cerros de Zurqui, nos. 50531,

50693, 50712, 50295, 50279a; Cerro de las Lajas, nos. 51550, 51419; La Palma,

nos. 33195, 33178, 33194a; La Estrella, no. 33933; Yerba Buena, nos. 49147a,

49277; La Hondura, nos. 51905, 51868. Form with leaves falcate-sec uiid: Las

Nubes, no. 38409; La Hondura, no. 37692; Cerros de Zurqui, no. 50528.

Distribution; Mexico; West Indies; South America.

The plants referred here to B. tomentosa form a very variable group, with the

upper leaf margins varying from sharply serrate to obscurely sinuate; the upper

leaf cells either long and narrow, with strongly incrassate walls, or shorter and

less evidently thickened laterally; the papillae varying from low and rounded to

sharp conical forms that give the leaf surface a very rough appearance; the costa

may be percurrent or long-excurrent, and either sharply serrate or nearly smooth.

It seems impossible to correlate definitely any of these characters, but there are

two forms that stand out rather obviously: One with falcate-secund leaves com-
prising nos. 38409, 37692, and 50528, which may represent the same plant as the

Mexican forms referred to by Tiieriot,* and the other with the stems slightly or

not at all tomentose, comprising nos. 51550 and 51419 from Cerro de las Lajas.

Breutelia brittoniae Ren. & Card. Bull. Soc. Bot. Belg. 3H: IGl. 1S93.

Las Nubes, no. 38670.

Distribution: Costa Rica.

Breutelia chrysea (C. M.) Jaeg. Ber. St. Gall. Nat. Ges. 1873-74: 98. 1875.

Laguna de la Chonta, no. 42137; Cerro de las Vueltas, nos. 43551, 43688.

Distribution: South America.

Orthotrichaceae

Zydogon pungens C. M. Bot. Zeit. 20: 361. 1862.

El Muneco, no. 33611a.

Distribution; Guatemala; South America.

Zygodon reinwardtii (Hoch.) A. Br. Bry. Eur. IV. Mon. 9. 1838.

Volcan de Turrialba, no. 35156; Cerro de las Vueltas, no. 43841a.

Distribution; Alaska; Mexico; South America; Java; Africa.

Zygodon liebmannii Schimp. in C. M. Syn. Muse. Frond. 1: 673. 1849.

Volcan de Turrialba, no. 35070.

Distribution: Mexico.

* Smiths. Misc. Coll. 782; 20. 1926.
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Key to Costa Rican Species of Macromitrium '

Capsule small-mouthed, sulcate above; peristome single. (Goniostoma.)

M. didyuiodon.

Capsule wide-mouthed, smooth or striate; peristome generally double. (Leios-

toma.)

Leaves oblong-lingulate, obtuse and apieulate; basal cells short.

M. apiculatum.

Leaves lanceolate, acuminate; basal cells long. :. ..

Capsules plicate.
.

"
.. l'-

Seta rough.

Capsules strongly plicate M. longifolium.

Capsules lightly plicate to smooth M. scleropelma.

Seta smooth.

Leaf margins with hyaline teeth at the insertion. '

Leaves 3 mm. long or more; secondary stems robust- -M. verrucosum

Leaves 2.5 mm. long or less; secondary stems short.

Seta 8 mm. long; leaves oblong-lanceolate M. reflexifolium.

Seta 4 mm. long; leaves linear-lanceolate M. guatemalense.

Leaf margins without hyaline teeth M. attenuatum.

Capsules smooth.

Upper leaf cells elongate, with narrow lumens.

Capsules cylindric; leaves 10 mm. long or less.

Leaves 10 mm. long, filiform-acuminate, squarrose-spreading.

M. fusco-aureum.

Leaves 5 to 7 mm. long, acuminate, erect-spreading.

M. subcirrhosum.

Capsules globose-pyriform.

Leaves less than 5 mm. long M. williamsi.

Leaves 12 to 15 mm. long M. standleyi.

Upper leaf cells short.

Leaves 5-ranked, acute M. pentastichum.

Leaves not ranked, acuminate.

Leaf cells mammillosc.

Seta 4 to 5 mm. long; capsule 1.5 mm. long M, hirtellum.

Seta 10 mm. long or more; capsule 2 mm. long.

M. mammillosuni.

Leaf cells smooth or nearly so.

Upper leaf cells round-quadrate, in rows M. costaricense.

Upper leaf cells oval, not in rows, incrassate. .^..i;£?."*:^ii'-'-

Median cells in straight rows with furrows between.

M. palmense.

Median cells not in straight rows. . ;
>^-" '' ..^ ":V^ -.1 ;.. r

Leaves about 3 mm. long, erispate-cirrhate when dry.'

Leaves erect-spreading when moist; seta 15 mm. long ot

less M. cirrhosum.

Leaves squarrose-spreading when moist; seta up to 25 mm.
long M. werckleanum.

Leaves 5 mm. long or more.

Leaves about 5 mm. long, flexuose when dry.

M. tonduzii.

Leaves 7 to 10 mm. long, erispate-cirrhate when dry.

M. fuscescens.

^M. barhense Ren. & Card, seems to belong here.
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Macromitrium didymodon Schwaegr. Suppl. 2^: 138. pi 190. 1827.
Along Rio Reventado, no. 49387.

Distribution: Brazil; Bolivia.

Not known before from north of Brazil.

Macromitrium apiculatum (Hook.) Brid. Bryol. Univ. 1: 311. 1827.
Vicinity of Tilaran, nos. 44346, 44404; Hamburg Finca, no. 48696a; La Tejona,

DO. 45921; along Rio Reventado, no. 49422; San Isidro Coronado, February 19,
1924, Anastasio Alfaro,

Distribution: Mexico; Central America; South America.
Macromitrium longifolium (Hook.) Brid. Bryol. Univ. 1: 309, 738, 1827.

Viento Fresco, no. 47829b; Las Nubes, no. 38488; near Finca la Cima, no.
42719; vicinity of Fraijanes, no. 47757; Laguna de la Chonta, no. 42301.

Distribution: Central America; South America.
Macromitrium verrucosum Bartr., sp. nov. Fig. 19.

Autoicous? Primary stems slender, bare, creeping, the secondary erect, 3 to 4
cm. high, in rather dense tufts, dichotomously branched, brownish and radicu-
lose below, yellowish green above; leaves 2.5 to 3 cm. long, oblong-lanceolate,

Fig. 19.—Macromitrium verrucosum nartr. A, moist plant, natural size; B and C,
stem leaves, X 8; D, apex of leaf, X 42; E, upper leaf cells and margin, X 240; F,
median leaf cells, X 240; G, dry capsule, X 8; H, calyptra, X 8

acute or short-acuminate, carinate, cirrliate-crisped when dry, squarrose-spread-
ing when moist; margins undulate and serrulate about one-third of the way
down, plane and entire below; costa ending just below the apex; upper leaf
cells oval or rounded, about 12 ^ in diameter, often larger toward the costa and
smaller toward the margins, strongly mammillose on both surfaces, toward the
base elongate, narrowly linear, verrucose with high conical tubercles; perichae-
tial leaves similar, with longer upper cells, especially toward tlie margins, and
less strongly mammillose; seta about 1 cm. long, pale red, smooth; capsule
ovoid, about 2 mm. high witliout the lid, tapering to a short neck, with 6 or 7
distinct ribs extending from the rim to the base; peristome double, of two con-
centric papillose cylinders about 0.225 mm. high, irregularly cleft on the edges;
lid slenderly rostrate, about as long as the capsule; spores papillose up to 30 m
in diameter.

Type: On tree, oak forest near Quebradillas, about 7 km. north of Santa
Maria de Dota, Province of San Jose, Costa Rica, altitude about 1,800 meters,
Paul C. Standley, December 24, 1925, no. 43023. Also from Finca la Cima,
no, 42596.
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This species seems to approach M. torluosum most closely, but is distinct in

the upper leaf cells, which are nearly twice as large and more strongly mammil-

lose; the leaves are also more sharply acute and the upper margins more strongly

undulate. The tall secondary stems separate the species ivomM. rhystophyllum

C. M., the longer, acutely pointed leaves from M. reflexifolium Mitt., and the

longer seta from M. guatemalense C. M.
Macromitrium reflexifolium Mitt. Journ. Linn. Soc. 12: 211. 1869.

Santa Maria de Dota, no. 41677.

Distribution: Guatemala.

Macromitrium guatemalense C. M. Syn.

Santa Maria de Dota, no. 43471.

Distkibution: Guatemala.

Macromitrium. fusco-aureum Bartr., sp. nov. Fig. 20.

Dioicous? Primary steins creeping, the secondary robust, in dense tufts up to

6 cm. long, branched, without radicles, glossy dark brown below, lurid yellowish

green above; leaves 8 to 10 mm. long, narrowly linear-lanceolate, long subulate-

Musc. Frond. 2: 644. 1851,

Fig. 2G.—MacTomHrmm fusco-aurtum Bartr. A, moist plant, natural size; B,

leaf, X ').5; C, apex of leaf, X 42; D, upper leaf cells and margin, X 240

acuminate, widely flexuous-spreading and spirally contorted when dry, abruptly

squarrose-spreading from a short erect plicate clasping base when moist; leaf

cells all elongate and smooth, the upper about 35 to 40 n long, with irregularly

thickened lateral walls, pitted, the median similar, with more evident interme-

diate furrows, the lower long and narrow, with strongly pitted, yellowish-pellucid

walls; basal margin entire and narrowly recurved, plane above, remotely serru-

late in the upper half; seta 2 cm. long, reddish; capsule cylindric, 2 mm. long,

wide-mouthed, smooth, gradually tapering to a short neck; peristome unknown

(the only capsule seen is old and imperfect).

Type: On tree, Cerros de Zurqui, northeast of San Isidro, Province of Here-

dia, Costa Rica, altitude 2,000 to 2,400 meters, Pavil C. Standley and Juvenal

Valerio, March 3, 1926, no. 50403.

This species is somewhat similar to M. subcirrhosum C. M., but the habit is

much more robust and the leaves are nearly twice as long, from an erect clasp-

ing base, and arc nuich more slenderly acuminate. In reality, the only charac-

ters the two plants have in common are the elongate leaf cells and cylindric

capsules.
. , ,
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Macromitrium subcirrhosum C. M. Bot. Zeit. 20: 373. 1862. Fig. 21.
Cerro de las Caricias, no. 52145; Cerros de Zurqui, nos, 50335, 50381, 50419,

60373; Yerba Buena, no. 50050a.

Distribution: Costa Rica.

Fig. n.— Macromitrium subcirrhosum C. M. A, moist plant, natural size; B and C,
stem leaves, X 6; D, apei of stem leaf, X 42; E, upper leaf cells and margin, x 240;
F, apex of inner perichaetial, leaf, X 42; G, dry capsule, X 5.5

Macromitrium williamsi Bartr., sp. nov. Fig. 22
Autoicous? Primary stems creeping, bare, the secondary erect, short, 15 to

20 mm. high, radiculose, branched, in rather loose, yellowish green tufts, brown
below; comal leaves about 5 mm. long, the lower about 4 mm. long, linear-lance-
olate, acuminate, erect, flcxuose and spirally contorted when dry, spreading when
moist, carinatc and lightly plicate in the lower half, denticulate about halfway

B c

Fro. 22.-Macromitrium williamsi Bartr. A, moist plant, natural size; B
and C, stem leaves, X 8; D, apex of stem leaf, X 42; E, upper leaf cells and
margin about one-third down, X 240; F, moist, operculate capsule, X 8

down; costa excurrent into a short denticulate yellowish hair-point; leaf cells
elongate, the upper in rows, smootli, averaging about 18 n long, with narrow
lumens; lateral walls incrassate, sinuate and pellucid, with evident furrows
between the rows; median cells longer, up to 30 m long, in rows with intermediate
furrows, the lower cells narrowly linear, with thick yellowish-pellucid walls, ver-
rucose with rather low, rounded papillae; perichaetial leaves shorter and broader
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than the stem leaves; upper cells shorter and smaller, the basal cells smooth;

costa percurrent or short-excurrent; seta red, smooth, 8 to 10 mm. long; capsule

ovoid, smooth, about 1.25 mm. long, short-necked; peristome double, of concen-

tric papillose cylinders about 75 m high, the outer split about one-quarter of the

way down, the inner paler, irregularly cleft; lid rostrate, about equaling the

capsule; calyptra smooth, without hairs (immature).

Type; On tree, La Hondura, Province of San Jose, Costa Rica, altitude 1,300

to 1,700 meters, Paul C. Standley, March 24, 1924, no. 36405.

This species is smaller th&nM . flavopilosum R. S. Williams, with more slenderly

acuminate leaves, shorter and more denticulate hair-points, and the upper cells

in rows with intermediate furrows. M. scoparium Mitt, is a much more robust

plant with larger leaves and the upper cells not in rows, and M. ulophyllum Mitt.,

from South America, has a seta twice as long, the median leaf cells in oblique

rows, and the leaves more distinctly bordered with narrow cells in the upper

half.

Fig. 23.

—

Macromitrium standleyi Bartr. A, end of stem, natural size; B, branch leaf, X 6;

C, section from upper part of leaf, X 40; D, one side of lamina f'-om upper part of leaf, X 240;

E, dry capsule, X 6 ,
.

Macromitrium standleyi Bartr., sp- nov. Fig. 23.

Autoicous; antiieridial buds gemmiform, in small clusters on the ventral side

of the nerve of the primary stem leaves. Primary stems creeping, 15 cm. long,

or more, slender, without radicles; leaves closely imbricated, appressed or secund

toward the ends; secondary branches about 2 cm. long, simple, golden brown,

densely foliate; leaves up to 17 to 18 mm. long, flexuose-spreading, more or less

distinctly secund, narrowly linear-lanceolate, very gradually narrowed to a long

filiform-acuminate point; costa red, excurrent into a long denticulate hair-point;

margins strongly undulate-crisped in the upper two-thirds, irregularly ciliate-

dentate about halfway down, denticulate to the base; leaf cells elongate, the

upper and median about 40 m long, with narrow lumens and pitted incrassate walls,

longer and narrower toward the margins, smooth, the lower long and narrow,

with thick yellowish-pellucid walls, strongly verrucose with knoblike papillae;

seta about 2 cm. long, red, smootli; capsule globose-pyriform, reddish brown,

about 1.75 mm. long by 1.50 mm. wide, abruptly contracted to a short sulcata

neck; peristome evidently double (capsules all old and imperfect); lid unknown;

calyptra (immature) smooth, without hairs, laciniate at the base.
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Type: On tree, Cerro de las Caricias, north of San Isidro, Province of

Heredia, Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Standley and Juve-
nal Valerio, Marcli 11, 1926, no. 52147. Also from Cerro de las Caricias, no,

52247.

This beautiful species is characterized at sight by the long, undulate-crisped,

ciliate-dentatc leaves, the tawny color, and the elongate stems with short remote
branches. What I assume to be the primary stems are evidently prostrate; the
leaves in the older parts are closely appressed and more or less abraded, in the
median and terminal parts loosely flexuose-spreading and secund.

B

Fig. 2^.—MacTomitT'mm standleyi Bartr.

var. suhandulatum Bartr. A, stem and
branph, natural size; B, section from ,^"

upper part of leaf, X 42

Macromitrium standleyi Bartr. var. subundulatum Bartr., var. nov. Fig. 24.
Similar to the species but with the branch leaves more strongly secund, less

undulate in the upper half, and only denticulate on the upper margins (not
ciliate-dentate as in the species).

Type: On tree, Cerro de las Caricias, north of San Isidro, Province of Heredia,
Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Standlev and Juvenal Valerio,
March 11, 1926, no. 52096.

Macromitrium pentastichum C. M. Syn. Muse. Frond. 1: 731. 1849.

La Colombiana Farm, no. 36892; Hamburg Finca, no. 48704.
Distribution: Mexico; West Indies; South America.

Fig. "i^i.— Maaomiirium hirteUum Bartr. A, moist plant, natural size; B and C,

-
,

two stem leaves, X 8; I>, upper leaf cells and margin, x 240; E, pan of cross section
from upper part of leaf, X 240; F, apex of perichaetial leaf, X 40; O, calyptni, X 8;

//, lid, X 8

Macromitrium hirteUum Bartr., sp. nov. . Fia. 25.
Autoicous; antheridial buds gemmiform on the ventral side of the nerves of

the older leaves. Primary stems creeping, bare, the secondary erect, sparingly
branched, about 2 cm. high, radiculose at the base, in rather loose, yellowish
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green tufts; leaves 3 mm. long, oblong-lanceolate, short-acuminate, erect and
fiexuosely contorted wlien dry, flexuose-spreading when moist, carinate, serrulate

about halfway down; costa short-excurrent; upper leaf cells rounded-quadrate,

hardly incrassate, mammillose on both surfaces, up to 12 n in diameter, gradu-
ally elongated toward the base, in rows with intermediate furrows, the lowest
cells linear, smooth; perichaetial leaves up to 5 mm. long, linear-lanceolate,

abruptly contracted to a linear denticulate point; costa excurrent; cells in the
lower two-thirds of the leaf elongate, in rows with furrows between; walls
unequally thickened and pitted, gradually becoming shorter, rounded and
mammillose toward the apex; seta 6 to 8 mm. long, red, smooth; capsule
globose-pyriform, about 1.75 mm. high, smooth, abruptly contracted to a short

sulcate neck; peristome not seen (capsules all too old); lid rostrate from a convex
base, about 1 mm. long; calyptra laciniate at the base, long-pilose.

Type: On tree, Quebrada Serena, southeast of Tilaran, Province of Guana-
caste, Costa Rica, altitude about 700 meters, Paul C. Standley and Juvenal
Valerio, no. 46257, January 27, 1926.

This species is readily separated from M. mammillosum by the shorter seta,

smaller capsule, and especially by the pilose calyptra.

Fig. 2G.— MceTomiinum viammillosum Bartr. A, moist plunt, natural size; £and
C, stem leaves, X 8; D, apex of stem leaf, X 42; £, one side of lamina from

upper part of leaf, X 240; F, median leaf cells, X 240; O, part of cross section

from upper part of leaf, X 240

Macromitrium. roaniinillosui'n Bartr., sp. nov. Fig. 26.

Autoicous? Primary stems creeping, bare, ti^e secondary erect, branched
above, 5 to 6 cm. high, dark brown in the older parts, yellowish green above,

in loose tufts; leaves 2.5 to 3 mm. long, lanceolate, acuminate, lightly plicate, car-

inate, serrulate about halfway down, flexuous-crisped when dry, erect-spreading

when moist; upper leaf ceils elliptic, very incrassate, in rows with evident

furrows between, up to 16 or 18 // long toward the costa, shorter and nearly

round toward the margins, mammillose on both sides, the median cells in rows

with intermediate furrows, elongate, with thickened pitted walls, smooth, the

lower cells linear, smooth or with a few low rounded papillae on the upper sur-

face; costa percurrent, or vanishing just below the apex; perichaetial leaves

similar but about 4 mm. long and more slenderly acuminate; seta 12 to 15 mm,
long, smooth, flexuous; capsule about 2 mm. high, globose-pyriform, smooth,

abruptly contracted to a short sulcate neck; lid and peristome unknown; calyptra

smooth, without hairs, deeply laciniate at the base.
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Type: On tree, Cerros de Zurqui, northeast of San Isidro, Province of Heredia,

Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Standley and Juvenal Valerio,

March 3, 1926, no. 50384.

This species and M. hirtellum form a distinct group characterized by the short

mammillose upper leaf cells. In habit they closely resemble M. cirrhosum, but

under a microscope the upper leaf cells are very different.

Macromitriuni costaricense Bartr., sp. nov. Fig. 27.

Autoicous? Primary stems bare, creeping, the secondary erect, branched,

somewhat radiculose below, about 2 cm. high, in dense tufts, j^ellowish green

above, brownish beneath; leaves 3 to 3.25 mm. long, linear-lanceolate, short-

acuminate, serrulate toward the apex, entire below, carinate and lightly plicate

in the lower half, cirrhate-crisped when dry, flexuose-spreading when moist;

upper leaf cells short, rounded-quadrate or rhomboidal, thin-walled, about 7 to

10 Ai in diameter, smooth, in straight rows, the median leaf cells oval-rectangular,

somewhat larger, in rows with evident intermediate furrows, the lower cells long

and narrow, with thick yellowish-pellucid sinuate walls nearly smooth or with

a few low rounded obscure papillae; costa excurrent into a short denticulate

point; perichaetial leaves about 4 mm. long, narrower than the stem leaves,

more slenderly acuminate; costa longer excurrent and the cells more elongate;

Fig. 2~.—MacromUriiim costaricense Bartr. A, moist plant, natural size; B and
C, two stem leaves, X 8; D, upper leaf cells and margin, X 240; E, medi in leaf

cells, X 240

seta 8 to 10 mm. long, red, smooth; capsule ovoid, contracted to a short sulcate

neck, about 1.5 mm. long; peristome double; lid rostrate, a little shorter than

the capsule; calyptra smooth, without hairs, laciniate to about the middle in the

lower part.

Type: On tree, La Palma, Province of San Jose, Costa Rica, Paul C. Standley,

March 17, 1924, no. 38023.

This species has the facies of M. cirrhosum, but the upper leaf cells are dense,

in straight rows, and not at all incrassate, and the median leaf cells in rows with

intermediate furrows.

Macromitrium palmense R. S. Williams, Torreja 14: 25. 1914.

La Hondura, no. 37628a.

Distribution: Costa Rica.

Macromitrmm cirrhosum (Iledw.) Brid. Bryol. Univ. 1: 316, 738, 798. 1827.

Vicinity of Fraijancs, nos. 47472, 47490, 47757a, 47452; Cerro de la Carpintcra,

nos. 35628, 34474, 34359; La Estrella, no. 39399; Los Ayotes, no. 45356; Cerros

de Zurqui, nos. 48041a, 50616a, 50502; Alto de la Estrella, no. 39073; Verba
Buena, nos. 49131, 49970, 50070, 49066, 49190, 49137; between Aserri and Tar-

baca, nos. 34200, 34116; Cerro de las (aricias, no. 52213a; !a Hondura, nos.

37653, 51822; vicinity of Fraijanes, nos. 47490, 47757a, 47452; Quebrada Serena,

no. 46230.

Distribution: West Indies; Guatemala; South America.
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Macroraitrium werckleanum Th6r. Soc. Havraise Etud. Div. 88; 307. 1921.

Cerros de Zurqui, no. 50515; Zurqui, no. 48124; Yerba Buena, no. 50050; La

Hondura, no. 51799.

Distribution: Costa Rica.

This species is very close to M. cirrhosum but may be specifically distinct in

the longer seta and squarrose direction of the leaves on the moist plants. The

spiral ranking of the leaves is a difficult character to determine satisfactorily,

judging from ray own experience, and some o' the plants of M. cirrhosum with

erect-spreading leaves and short setae show this arrangement just as clearly.

M. cirrhosum is apparently a common and rather variable species in osta Rica,

and some of the more robust forms with longer setae are difficuH to separate

satisfactorily from this species.

Macromitrium tonduzii Ren. & Card. Bull. Soc. Bot. Belg. 31': 155. 1892.

La Hondura, nos. 51843, 37885a, 36458; La Colombiana Farm, no. 36571;

Yerba Buena, no. 49939b; Cerro de las Caricias, no. 52168; Cerro de la Carpin-

tera, nos. 35600, 35588; Cerros de Zurqui, nos. 50440, 50550; La Palma, nos.

37083, 38019, 32919, 33030, 33220.

Distribution: Costa Rica.

Fig. 28.~ Macromitrium fusc(scen$ Barlr. A, moist plant, natural she; B, sl«m

leaf, X 5.5; C, one side of lamina from upper part of leaf, X 240; D, median leaf

cells, X 240

Macromitrium fuscescens Bartr., sp. nov. FiG- 28.

Dioicous? Primary stems creeping, rather rough with old abraded leaves,

dark brown, the secondary erect, densely tufted, 5 to 6 cm. high, tawny, yellow-

ish green above, dark brown below, branched, scarcely radiculose toward the

base; leaves 7 to 10 mm. long, linear-lanceolate, rather abruptly spreading from

a short, suberect, lightly plicate base, gradually long filiform-acuminate, more

or less falcate toward the ends, flexuose-spreading, crisped and contorted when

dry, widely flexuose-spreading when moist, carinate, rather sharply denticulate

toward the apex, sinuate-denticulate in the median and lower portions; costa

reddish, excurrent into a long flexuous denticulate yellowish hair-point; upper

leaf cells short, elliptic or rounded-quadrate, smooth, the marginal row elongate;

median leaf cells rectangular, with rounded corners, in rows with evident inter-

mediate furrows; lower cells long and narrow, with thick pitted yellowish-

pellucid walls, smooth. Sporophyte unknown.

--^^
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Type: On tree, La Palma, Province of San Jose, Costa Rica, altitude about
1,800 meters, Paul C. Standley, March 17, 1924, no. 38011.
Very different in color and habit from M. suhcirrhosum, with much longer,

narrower leaves, and clearly distinct fromM . fusco-a-ureum by the short rounded
upper leaf cells.

Micromitrium schlumbergeri Schimp. M6m. Soc. Sci. Nat. Cherbourg 16-
191. 1872.

Vicinity of Tilaran, no. 44427; vicinity of San Jose, altitude about 1,150
meters, no. 33267.

Distribution: Mexico.
This species was previously known only from Mexico.

Micromitrium lamprocarpum (C. M.) Par.
La Hondura, no. 36351; Dulce Nombre, no. 35809; La Ventolera, no. 34573;

La Estrella, no. 39552; La Colombiana Farm, no. 36571a; Santa Maria de
Dota, no. 42532; Viento Fresco, no. 47829; Yerba Buena, no. 49135; Quebradillas,
no. 42952; vicinity of Tilaran, no. 44362.

Distribution: Costa Rica.

Rhacopilaceae

Ehacopilum tomentosum (Swartz) Brid. Bryol. Univ. 2: 719. 1827.
Finca las Concavas, no. 41446a; Quebrada Serena, no. 46252; La Hondura

no. 36616; Cerro de Piedra Blanca, nos. 32504, 32513; El Muiieco, nos. 33617,
33611d, 33470; vicinity of Tilaran, nos. 44343, 44455; Cerro de la Carpiutera,
no. 35528; Santa Maria de Dota, nos. 43351, 42431.

Distribution: Cosmopolitan in tropical and subtropical regions.

Hedwigiaceae

Rhacocarpus apiculatus (Ren. & Card.) Par. Ind. Bryol. 1068. 1894-98.
Volcan de Barba, Manuel Valeria 40.

Rhacocarpus humboldtil (Hook.) Lindb. Ofv. Svensk. Akad. Forh. 603. 1863.
Cerro de ias Vueltas, no. 43609.

Distribution: Mexico; South America; Africa.

Crypheaceae '
' -

Oryphea nitidula Schimp. M6m. Soc. Sci. Nat. Cherbourg 16: 213. 1872.
Viento Fresco, no. 47878b.
Distribution: Mexico; Costa Rica.

leucodontaceae

Pseudocryphea flagellifera (Brid.) E. G. Britton, Bull. Torrey Club. 32: 261.
1905.

Vicinity of Tilaran, no. 46658.
Distribution: Florida; West Indies; Central America; Soutii America.

lepyrodontaceae

Lepyrodontomentosus(Hook.)Mitt.var,latifoliusBartr.,var.nov. FiG.29 a
Distinguished from the species by the broader leaves, abruptly narrowed ti a

rather short, subulate-acuminate point.
Type: On tree, Cerro de las Vueltas, Province of San Jose, Costa Rica alti-

tude 2,700 to 3,000 meters, Paul C. Standley and Juvenal Valerio, December 29
1925 to January 1, 1926, no. 43841.
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Although the plants in this number are not at all characteristic of the species,

I have given them varietal rank until further material is available. The costa

ending about mid-leaf, or double and shorter with unequal forks, precludes

Le-pyrodontopsis, but the leaves are much broader and shorter in the point than

in typical material of L. tomentosus from South America. This seems to be the

first record for the genus north of South America. > . . .

Prionodontaceae

Key to Costa Rican Species of Pkionodon

Secondary stems usually lax, elongate and pinnately branched -_P. luteovirens.

Secondary stem shorter, more strict, simple or forked.

Leaves squarrose-spreading when moist; cells of the basal angles elongate,

1:4 or 6 P. fusco-lutescens.

Leaves erect-spreading when moist; cells of the basal angles short, 1:1 or 2.

Median and upper leaf cells elongate and strongly porose P. lozanoi.

Median and upper leaf cells short and hardly porose P. densus.

FiQ.29.~Lepyrodontomentosm(E.ook..)Mitt.\-^r.latifoliusBartT. ^1 , stem leaf, X 16.

Prionodon densus (Swartz) O. M. var. crispatulus Bartr. B aud C, two stem

leaves, X 5.5; D, upper leaf ccIJs and margin, X 240; E, median leaf cells and

margin, X 240 ' *'

Prionodon luteovirens (Tayl.) Mitt. Journ. Liun. Soc. 12: 417. 1869.

Cerro de las Lajas, no. 51509c; La Palma, nos. 38168c, 38244; Zurqui, no.

48179; Cerro de las Vueltas, nos. 43696, 43593, 43546, 43543.
.

Distribution: Ecuador; Bolivia.

I have been utterly unsuccessful in the attempt to find any specific characters

of value that might distinguish this species from any of the following: Prionodon

laeviusculvs Mitt.; P. longissimus Ren. & Card.; P. patentissimus Besch. Mr.

Standley's series seems to break down definitely the specific distinctions between

these species, and they are, to my mind, all forms of the one type which ranges

from Costa Rica soutliward to Bolivia.

Prionodon fusco-lutescens Hampe, Ann. Sci. Nat. V. Bot. 4; 356. 1865.

La Palma, nos. 33219, 38005, 32925; Volcan de Turrialba, no. 35026; La

Estrella, no. 39443; Alto de la Estrella, no. 39131; Vientb Fresco, no. 47765;

Laguna de la Chonta, no. 42316; Cerro de las Vueltas, no. 43825; Cerros de

Zurqui, no. 50536; La Hondura, no. 51812.

Distribution: Colombia; Bolivia.

This, like the preceding species, seems to find its northern limit of distribution

in the mountains of Costa Rica. There do not seem to be any distinctive char-

acters separating it from P. divaricatus Mitt., and I believe the latter name

should be reduced to synonymy.
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Prionodon densus (Swartz) C. M. Bot. Zeit. 2: 129. 1844.

La Hondura, nos. 51837, 37744, 37895; Laguna de la Escuadra, no. 41919;
Santa Maria de Dota, no. 41814 (forma); Volcan de Turrialba, no. 35012, 35130;
La Palma. no. 38078; Viento Fresco, nos. 47907, 47919; El Muneco, nos. 33577,
33493b; vicinity of Fraijanes, nos. 47588a, 47601a; between Aserri and Tarbaca,
nos. 34122, 41392a; Cerro de la Carpintera, nos. 34247, 35528a, 34250a.

Distribution: Mexico; Centra' America; South America; West Indies.

This seems to be a common and very variable moss in Costa Rica. The leaves

from different collections, and even in the same number, vary considerably in

outline, and it is impossible to draw any satisfactory line o'" demarcation between
the typical form and tlie plant described y Theriot under the name Prionodon
mexicanus. I have segregated tb.e ext.emcs of this form, and another variant
with crispate leaves, as varieties, but it is questionable whether they are anything
more than forms of a very polymorphic species. Prionodon densus normally has
simple stems, but in the above series some of the plants are irregularly, or even
pinnately branched; the stem leaves are abruptly narrowed from an oblong or
ovate base to the almost linear p ant, which is fragile and coarsely and irregu-

larly dentate on the margins; branch leaver narrower, more gradually acuminate
from a narrower base, coarsely dentate, or even ciliate-dentate with teeth com-
posed of 3 to 5 cells and laciniate toward the apex; upper and median leaf cells

oval to rhomboidal, rather short, unipapillate on tlie back, or often on both sur-

faces in the young leaves; the marginal rows more elongate, rectangular to linear

and smooth with straight pellucid walls (the inner cells are sometimes slightly

porcse but rarely conspicu'jusly so); marginal cells at the basal angles short,

nearly isodiametric, with very angular, porose walls.

Prionodon densus (Swartz) C. M. var. mexicanus (Th^r.) Bartr.

Prionodon mexicanus Ther. Smiths. Misc. Coll. 78^: 24. 1926.

Volcan de Turrialba, no. 35069; Laguna de la Chonta, no. 42292; along the
Rio Reventado, no. 49487a.

Prionodon densus (Swartz) C. M. var. crispatulus Bartr., var. nov. Fig.

29, B-E

DifTerentiated from typical P. densus by the strongly crisped leaf points.

Type: On tree, between Aserri and Tarbaca, Province of San Jose, Costa Rica,

altitude 1,600 to 1,900 meters, Paul C. Standley, February 12, 1924, no. 34171.

Pterobryaceae

Pterobryopsis mexicana (Schimp.) Fleish, Hedwigia 45: 60. 1905.

Santa Maria de Dota, no. 43252.

Distribution: Mexico.

Orthostichidium. pentagonum (Hamp. & Lor.) C. M, in Bull. Herb. Boisa.

1897: 205. 1897.

El Muileco, nos. 33493, 51094; El Arenal, no. 45240.
Distribution: Mexico; Costa Rica; Ecuador.

Orthostichopsis tetragona (Swartz) Broth, in Engl. & Prantl, Pflanzenfam. l^:

805. 1909.

Vicinity of Capulin, no. 40162; Naranjos Agrios, no. 4G380; vicinity of Tilaran,

no. 44405; Hamburg Finca, nos. 48688, 48730.

Dlstbibution: Mexico; Central America; northern South America; West
Indies.

Pireella mariae (Card.) Card. Rev. Bryol. 40: 17. 1913,

Cerro de la Carpintera, nos. 34249, 34284.

Distribution: Costa Rica.
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Pterobryum angustifolium (C. M.) Mitt. Journ. Linn. Soc. 12: 426. 1869.

La Tejona, no. 45927; El Silencio, no. 44618; Naranjos Agrios, no. 46404.

Distribution: West Indies; Colombia.

Not previously known from Central America. This species is very clearly

distinguished from P. densum by the almost entire branch leaves, plicate only at

the base and with the costa percurrent; also by the lower stem leaves, which

are abruptly squarrose from a clasping base, as compared with the squamiform

appressed leaves of P. densum.

Pterobryum densum (Schwaegr.) Hornsch. in Mart. Fl. Bras. 1: 50. 1840.

Yerba Buena, nos. 49690, 49878; Cerro de la Carpintera, nos. 34500, 34247a;

vicinity of Orosi, nos. 39755, 39865; Viento Fresco, no. 47885; Laguna de la

Clionta, no. 42144; vicinity of Fraijanes, nos. 47601c, 47594, 47699; Laguna de

la Escuadra, nos. 41923, 42041; Zurqui, no. 48093.

Distribution': Mexico; Central America; South America.

Some of the plants listed above are lax in habit, with long fiexuose branches

and rather distant, narrow, slenderly acuminate leaves, but there is no difference

in the sporophyte characters, and they are evidently all lorms of one specific

type.

Meteoriaceae

Squamidium nigricans (Hook.) Brcth. in Engl. & PrantI, Pflanzenfam.

13: 808. 1909.

La Tejona, no. 45933a; La Hondura, no. 51832; Hamburg Finca, no. 48695;

El Silencio, no. 44801; Los Ayotcs, no. 45493.

Distribution: Mexico; South America; West Lidies.

Squamidium longipilum (Schimp.) Broth, in Engl. & PrantI, Pflanzenfam-

1^: 809. 1909.

Las Nubes, no. 38424.

Distribution: Guadeloupe; Costa Rica.

Squamidium macrocarpum (Schimp.) Broth, in Engl. & PrantI, Pflanzenfam.

V: 809. 1909.

Vicinity of Tilaran, no. 44391; El Muneco, no. 33611b.

Distribution: Costa Rica; Peru,

Pilotrichella rigida (C. M.) Besch. M6m. Soc. Sci. Nat. Cherbourg 16: 222.

1872.

Cerro de Piedra Blanca, no. 32514; Alto de la Estrella, no. 39077; La Colom-

biana Farm, no. 36813; Zurqui, no. 48271; La Ventolera, nos. 34654, 34670;

vicinity of Tilaran, nos. 44363, 44342; La Estrella, no. 39256; between Aserri

and Tarbaca, nos. 41335, 41392, 34052; El Silencio, nos. 44692, 44646; vicinity

of Fraijanes, nos. 47453, 47634, 47588b, 47601; along Rio Reventado, nos. 49480,

49501; Santa Maria de Dota, nos. 42835, 41736; Quebradillas, no. 42951; vicin-

ity of Pejivalle, nos. 47143, 47153; Laguna de la Escuadra, no. 41981; Yerba

Buena, no. 49662; El Muneco, nos. 33486, 33421, 51092. 33544, 33552, 51037,

50955; Los Ayotes, nos. 45513, 45533, 45489.

Distribution: Mexico; Guatemala; Costa Rica.

A very common and variable species, at least in Costa Rica. I have a sus-

picion that this species, together with P. viridis, P. hexasticha, P. pulchella, and

probably some others, form a closely related group that might, without much

violence to natural laws, be united into one composite type. The spiral arrange-

ment of the branch leaves is a rather intangible character, and the more lax,

elongated forms that are described under the name P. pulchella pass so imper-

ceptibly into the plants with shorter and more rigid branches that it seems

impossible to separate them.

94682—28 4
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Pilotrichella pulchella Schimp. M6m. Soc. Sci. Nat. Cherbourg 16 :222. 1872.

Laguna de la Escuadra, no. 42075; vicinity of Fraijanes, no. 47705.

Distribution: Mexico; Guatemala; Costa Rica.

The two collections listed above are simply the extremes of the series noted

under the previous species.

Pilotrichella flexilis (Swartz) Jaeg. Ber. St. Gall. Nat. Ges. 1875-76: 258. 1877.

Zurqiii, no. 48229b; Cerros de Zurqui, no. 50502a; Cerro de las Vueltas, no.

43544a; La Palma, no. 32969a; El Mufieco, nos. 33675, 50882, 33582; Cerro de

la Carpintera, no. 35586; Volcan de Turrialba, no. 35082; between Asserri and
Tarbaca, nos. 34176, 34136; vicinity of Orosi, nos. 39817, 39857; vicinity of

Fraijanes, no. 47448; Quebradillas, no. 42982; Cerro de las Caricias, nos. 52022b,

62175; Yerba Buena, noa. 49090, 49197; Santa Maria de Dota, no. 41635; Finca

las Concavas, no. 41487; vicinity of Pejivalle, no. 47059.

Distribution: Mexico; Central America; South America; West Indies.

Pilotrichella fiexilis (Swartz) Jacg. var. robusta B-f-oth.

Vicinity of Fraijanes, no. 47657; Laguna de la Chonta, no. 42309; Cerro de
las Vueltas, nos. 43867, 43692; Cerros de Zurqui, nos. 50360, 50498a; Volcan de
Turrialba, no. 35307; Cerro de la Carpintera, no. 35718; La Palma, no. 38007.

Distribution: Same as the species.

Key to thk Costa Rican Species of Papillaria

Leaves with long capillary hair-points P. deppei.

Leaves without capillary hair-points.

Leaves loosely imbricated when dry, strongly auricled at the base.

Leaf auricles large, inflated, incised-serrate ..P. oerstediana.
Leaf auricles smaller, sulcate, serrate P. imponderosa.

Leaves closely imbricated when dry; base cordate.

Leaf cells elliptic; secondary stems often with flagclliform branches.

P. appressa.
Leaf cells linear; secondary stems without flagellae P. nigrescens.

Papillaria deppei (Hornsch.) Jaeg. Ber. St. Gall. Nat. Ges. 1875-76: 264.

1877.

Cerro de la Carpintera, nos. 34266, 35526; Cerro de Piedra Blanca, no. 32528;
near Carmen Station, no. 48353; along Rio Reventado, no. 49439; between
Aserri and Tarbaca, no. 34109; vicinity of Cartago, no. 33354; Los Ayotes, no.

45431; Zurqui. nos. 48128, 48151.

Distribution:' Mexico; Central America; West Indies.

Papillaria oerstediana (C. M.) Jaeg. Ber. St. Gall. Ges. 1875-76: 266. 1877.
Alto de la Estrella, no. 39323; Viento Fresco, no. 47880; EI Muneco, no.

33682; Yerba Buena, no. 50120; Cerros de Zurqui, no. 50527; vicinity of

Fraijanes, no. 47491.

Distribution: Costa Rica.

The distinction between this and the following species is by no means obvious.
The form with large, erose-margined, incurved leaf auricles is referred hero, but
as the shape and size of these auricles varies considerably, even on the same
stem, the distinction is by no means satisfactory, and I suspect they may rep-
resent only forms of one species.

PapUlaria imponderosa (Tayl.) Broth, in Engl. & Prantl, Pflanzenfam. 1»:

815. 1909.

El Muneco, no. 33493c; Santa Maria de Dota, no. 41742b; Viento Fresco,
no. 47869; Yerba Buena, no. 49683; Cerro de las Caricias, no. 51992; Cerros de
Zurqui, no. 50462.

Distribution: Mexico; Central America; South America.
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Papillaria appressa (Hornsch.) Jaeg. Ber. St. Gall. Nat. Ges. 1875-76: 266.-

1877.

Dulce Nombre, no. 35919; El Silencio, no. 44570; along Rio Reventado,

nos. 49533, 49630; Hamburg Finca, no. 48G9G; vicinity of Pejivalle, no. 46738;

La Tejona, no. 45944. ^ - .-'

Distribution: Mexico; Costa Rica; South America.

Papillaria nigrescens (Swartz) Jaeg. Ber. St. Gall. Nat. Ges. 1875-76: 265.

1877.

Vicinity of San Jose, no. 47332; vicinity of Zapote, no. 40274; La Colombiana

Farm, no. 36894; along Rio Maria Aguilar, no. 38949; El Muileco, nos. 51127

(forma), 33470c.

Distribution: Southern United States; IMexico; Costa Rica; South America;

Cliina.

Meteorium undulifolium Broth. & Th^r. Soc. Havraise Etud. Div. 88: 311.

1921.

Cerro de las Lajas, no. 51487; El Muneco, nos. 33552a, 33767a; Santa Maria

de Dota, no. 42375a (forma); Quebradillas, no. 43019a; La Estrella, no. 39333a;

vicinity of Pejivalle, no. 47021a, 47158.

Distribution: Costa Rica.

Tliis species is very close toil/, illecehrum (C. M.) Mitt., but may be distinct

in the narrower leaf celts with mqre incrassate lateral walls, and in the more

strongly undulate margins.

Lindigia aciculata (Tayl.) C. M. Linnaea 43: 402. 1.879-81.

La Estrella, no. 39202a. . .. ,

Distribution: Western South America; Costa Rica.

Barbella tenuissima (Hook. & Wils.) Flcisch.

Vicinity of Fraijancs, no. 47705b; El Mufieco, no. 33493a; Viento Fresco, nos.

47880a, 47933a; Zurqui, no. 48229; Ccrro de las Caricias, no. 52003.

Distribution: Costa Rica; western South America.

Meteoriopsis remotifolia (Hornsch.) Broth, in Engl. & Prantl, Pflanzenfam. 1^:

825. 1906.

Vicinity of Pejivalle, nos. 47153a, 47114; El Muneco, no. 33484a.

Distribution: Mexico; Costa Rica; South America.

Meteoriopsis patula (Swartz) Broth, in Engl. & Prantl, Pflanzenfam. 1^: 825.

1906.

Along Rio Reventado, no. 49594; Finca Montecristo, no. 48569.

Distribution: Mexico; Central America; South America; West Indies.

Meteoriopsis patula (Swartz) Broth, var. congesta Bartr., var. nov.

Distinguished at sight by the densely pinnate-branched stems with short

crowded branches. :'
.

"*'".'"
.VI

Type: On tree, Los Ayotes, near Tilaran, Province of Guanacaste, Costa Rica,

altitude 600 to 700 meters, Paul C. Standley and Juvenal Valerio, January 21,

1926, no. 45530. Also from La Tejona, no. 45944a; vicinity of Tilaran, nos.

44391a, 44341.

The short congested branches of these collections, all from the vicinity of Tila-

ran, give the plants a very different appearance from tlie species, but as no other

distinguishing characters have been found, it seems preferable to combine them

with the type until sporophyte cb.aracters are available.

Phyllogoniaceae

Phyllogonium fulgens (Swartz) Brid. var. viride (Brid.) Bartr.

Phyllogonium viride Brid. Bryol. Univ. 2: 673. 1827.
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El Muneco, no. 50916; Yerba Buena, no. 50090; Zurqui, nos. 48041, 48260;
vicinity of Fraijanes, no. 47515.

Distkibution: Mexico; Central America; South America; West Indies.

Phyllogonium fulgens (Swartz) Brid. var. gracile Ron. & Card. Bull. Soc.

Bot. Belg. 41: 80. 1902-3.

La Palma, nos. 33079, 38143, 37997; El Muneco, no. 33929; Yerba Buena, no.

49855; Las Nubcs, no. 38723; La Hondura, no. 36615; Alto de la Estrella, no.

39130; Zurqui, no. 48063a; Cerros de Zurqui, no. 50507; Cerro de las Lajas, no.

51508; Cerro de las Caricias, nos. 52174, 52162a.

Distribution: Costa Rica.

Phyllogonium viscosum (Palis.) Mitt. Journ. Linn. Soc. 12; 423- 1869.

La Hondura, no. 37711; Las Nubes, no. 38857; La Estrella, no. 39195; La
Palma, nos. 38017, 32969, 32921; Cerro de la Carpintera, nos. 35585, 35630,

34410,34449; Laguna de laChonta, no. 42352; Cerro de las Lajas, no. 51494; El
Mufieco, nos. 50890, 50978, 51U3, 33776, Zurqui, no. 48267.

Distribution: Mexico; Central America; northern and western Soutli

America.

Eucatagonium politum (Hook. & Wils.) Broth, in Engl, & Prantl, Pflan-

zenfam. ed. 2. 11: 178. 1925.

Cerro de las Vueltas, no. 43764a.

Distribution: Western South America; Australia; Tasmania; New Zealand.

Neckeraceae

Calyptothecium turgescens Broth. & Th.er. Soc. Havraise fitud. Div. 88:
312. 1921.

Rio Reventado, nos. 49436, 49577, 49541, 49485, 49439a; between Ase:ri and
Tarbaca, no. 34119; Cerro de Piedra Blanca, no. 32530; Santa Maria de Dota,
nos. 43238, 43125.

Distribution: Costa Rica.

This endemic species seems to differ constantly from C. duplicatum (Schw^aegr.)

Broth, in the more tumid stems and branches with obtuse tips, and in the coch-
leariform leaves with numerous cylindrical propagula in the axils toward the
ends of the branches and occasionally along the secondary stems. These prop-
agula are present in the type material of the species, and occur in all of the Costa
Rican collections, usually in abundance. In C. duplicatum the leaves are dis-

tichous and the stems and branches very flat, while in C. turgescens the leaves are
not cleary distichous but the stems and branches are more or less flattened when
viewed laterally.

Neckera chlorocaulis C. M. Syn. Muse. Frond. 2: 663. 1851.

Vicinity of Fraijanes, no. 47453a.

Distribution: Mexico.

Not previously known outside of Mexico.

Neckera wercklei Broth. & Th^r. Soc. Havraise fitud. Div. 88: 312. 1921.
Vicnto Fresco, no. 47878a; vicinity of Fraijanes, nos. 47453b, 47650; Cerro de

las Vueltas, no. 43547.

Distribution: Costa Rica.

This species is very close to N. chilensis Schimp., from Colombia and Ecuador,
but may be distinct in the shorter capsules with more elongate, less incrassate
exothecal cells and in the peristome teeth, obscurely or not at all cross-striatc

at the base.

Neckeropsis undulata (Palis.) Broth, in Engl, & Prantl, Pflanzenfam. ed. 2. 11

:

187. 1925.

Vicinity of Capulin, no. 40142a; vicinity of Pejivalle, no. 47153b.
Distribution: Florida; West Indies; South America.



BARTEAM^COSTA EICAN MOSSES !-y. 97

Homalia glabella (Swartz) Mitt. Journ. Linn. Soc. 12: 458. 1869.

El Silencio, no. 44737; vicinity of Pejivalle, no. 47141a.

Distiubution: West Indies; Mexico.

This species has never been found in fruit, and the above specimens, like

others, show only sterile plants and plants with unfertilized archegonial flowers.

Porotrichum plicatulum Mitt. Journ. Linn. Soc. 12: 461. 1869.

Vicinity of Capulin, no. 40142.

Distribution: Trinidad; South America.

The first record for this little-known species in Central America.

Porotrichum cobanense C. M. Bull. Herb. Boiss. 5: 202. 1897.

El Muneco, nos. 51190, 50953, 33709; Cerro de la Carpintera, no. 35631;

Laguna de la Chonta, no. 42164; Los Ayotes, no. 45374; Santa Maria de Dota,

no. 34290; vicinity of Fraijanes, nos. 47601b, 47588; La Palma, no. 38179; Cerro

de Piedra Blanca, nos. 32526, 32527, 32529; Laguna de la Escuadra, nos. 41999,

41938.

Distribution: Guatemala; Panama.
Porotrichum longirostre (Hook.) Mitt. Journ. Linn. Soc. 12: 461. 1869.

Cerro de las Caricias, nos. 52004, 52231a, 52022a; vicinity of Fraijanes, no.

47705a; La Palma, nos. 33070a, 32920a, 38168d, 38092; Cerros de Zurqui, no.

50363; Las Nubes, no. 38776; El Muneco, no. 50889a; vicinity of Pejivalle, nos.

47124, 47174d, 46877a; Cerro de las Vueltas, no. 50627b; Yerba Buena, no.

49690a; Cerro de las Lajas, no. 51509. •

Distribution: Colombia; Ecuador; Bolivia; Brazil.

P. plagiorhynchium Ren. & Card, is distinguished, by the authors, from true

P. longirostre by the stem and branch leaves less sleiderly and more broadly

acuminate, and by the oblique beak of the operculum. The type of the former

species, and several of the above numbers which are in good fruiting condition,

compare almost identically with Weir no. 250 from Colombia, so far as the

sporophyte is concerned, and as there is considerable variation in the shape of

the leaves, I am strongly tempted t > believe that they all belong to the one

specific type. Among the collections listed above is a series comprising nos.

47124, 47174d, 46877a, 32920a, 50627b, 52231a, 49690a, 51509, which have very

narrow, acute branch leaves and numerous flagellate branches clothed with

minute leaves. These plants are very similar in vegetative characters to P.

insularum Mitt., but as the Costa Rican series is consistently sterile its actual

status is uncertain.

Porothamnium crassipes (Ren. & Card.) Fleisch. !.., 1:.,

Volcan de Turrialba, nos. 35044, 35116, 35129. _,. ,';.!;;; mj;;^;

Distribution: Costa Rica.

The lower squamiform stem leaves in these plants are obtuse and apiculate,

either with or without an ill-defined costa. This species may be distinct from

P. neckeraeforme (Hampe) Fleisch. from Costa Rica, Colombia, and Bolivia, but

no material of the latter species is available for comparison.

lembophyllaceae

Porotrichodendron superbum (Tayl.) Broth.

Cerro de las Vueltas, nos. 43593a, 43696a; Laguna de la Chonta, no. 42262a.

Distribution: Venezuela; Colombia, Ecuador; Bolivia.

Bigodium gracile Ren. & Card. Bull. Soc. Bot. Belg. 32': 197. 1893.

Vicinity of Fraijanes, no. 47653e.

Distribution: Costa Rica.
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Pilotrichaceae

Key to Costa Kican Si'ecies of Pilotrichum

Ultimate branch leaves spirally imbricated in 3 rows P. rani08i88im.uin.

Ultimate branch leaves not ranked.

Leaf cells minute, 6 n long P. pallidum.
Leaf cells larger, 10 m long or more.

Branch leaves obtuse and mucronate P. mucronatum.
Branch leaves broadly acute P. compositum.

Pilotrichum ramosissimum Mitt. Journ. Linn. Soc. 13: 388. 1869.

Vicinity of Pejivalle, no. 46877; El Muneco, no. 50889.

Distribution: Panama; Colombia.

Pilotrichum pallidum Bartr., sp. nov. Fig. 30, a-f.

Dioicous? Secondary stems conspicuously reddish under the pale, dull green

leaves, bipinnate or tripinnate, 4 to 6 cm. long, the ultimate brandies slender

and catenulate by the rather distant, incurved leaves; stem leaves 1.2 mm. long.

Fig. 30.~ Pilotrichum pallidum Barir. A, stem, one-half natural size; B, stem leaf, X Ifi; C
and D, two branch leaves, X 16; E, apex of stem leaf, X 2i0; F, median cells, X 240,

Cyclodictyon bnttonae Bartr. G, part of .stem, one-half natural size; //, lateral stem leaf,

X 8; /, median stem leaf, X 8; J, upper leaf cells and margin, X 240

broadly ovate, bluntly acute, concave, closely appressed to the stem below,
slightly spreading with incurved points above; margin plane and entire below,
minutely serrulate and reflexed above the middle; costae smooth on the back
ending just below the apex; leaf cells very small, elliptic, up to 6 m long, smooth
or minutely papillose; branch leaves 0.75 mm. long, broadly ovate, obtuse,
apiculate, rather loosely imbricated with incurved points; costae ending about
four-fifths of the way up, dentate on the back; brood filaments absent; margin
serrulate almost to the base, often narrowly reflexed above tlie middle; cells

minute, obscure as in the stem leaves. Sporophyte unknown.
Type: On tree. El Arenal, Province of Guanacaste, Costa Rica, altitude 485

to 600 meters, Paul C. Standlcy and Juvenal Valerio, January 18 and 19, 1926,
no. 45247.

The minute obscure colorless areolation distinguishes this plant from any
species with which it might be compared.
Pilotrichum mucronatum Mitt. Journ. Linn. Soc. 12: 389. 1869.

La Colombiana Farm, no. 36886; Ycrba Buena, no. 50047.
Distribution: Jamaica; Costa Rica.

Pilotrichum compositum (Swartz) Palis. Prodr. 82. 1805.
Vicinity of Fraijancs, no. 46938; El Muneco, no. 50905.
Distribution: West Indies; Costa Rica; Venezuela.
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Hookeriaceae

Daltonia aristifolia Bartr., sp. no v. Fig. 31.

Autoicous. Stem erect, up to 1.5 cm. liigh, simple; leaves erect and some-
what flexuous when dry, erect-spreading when moist, 3,5 pim. long, linear-

lanceolate, subulate-acuminate, plicate; margin entire, plane below, incurved

above the middle; costa slender, indistinct, disappearing about three-fourths of

the way up; leaf cells elliptic-hexagonal, rather elongate, smooth, several rows

toward tlie margin linear, forming a border which gradually widens toward the

base; lower cells linear, several rows at the insertion lax and irregular, often

colored brown; seta red, rougli above; capsule erect, 1 mm. long; exothecal cells

rounded, collenchymatous; peristome teetli reflexed when moist, linear-lanceolate,

papillose, irregularly split along the median line; segments very narrow, yellow-

ish, erect, densely papillose, as long as the teeth, from a low i)asal membrane
barely projecting above the rim; calyptra and lid unknown; spores smooth, 12 n

in diameter.

Type: Southern slope of Volcan dc Turrialba, Costa Rica, altitude 2,000 to

2,400 meters, Paul C. Standley, February 22, 1924, no. 35156a.

Fig. Zl.—Daltonia arintifoUa Bartr, A, plant, natural size; B, leaf, X 16; C
and I*, two leaf apices, X 40; £, upper leaf cells, X 240; i^, basal angle of leaf, - '/•

X240

Distinct from D. splachnoides (Swartz) Hook. & Tayl. in the long-attenuate

leaf points and the seta smooth below, and from both D. longifolia Tayl. and
D. stenophylla Mitt, in the elongated upper leaf cells. According to description,

D. lorifolia C M. has the leaf margins plane throughout.

Adelothecium bogotense (Hampe) Mitt. Journ. Linn. Soc. 12: 391. 1869.

Cerro de las Lajas, no. 51o09d; La Estrella, no. 39466a; Viento Fresco, no.

47S29a.

Distkibution: West Indies; Mexico; South America.

The illustration of this species in both editions of Engler and Prantl shows
high, split-pointed papillae over the lumens of the leaf cells, and the generic

description brings out the same feature. None of the above collections from
Costa Rica and none of the specimens I liave examined from other localities show
this character, from which it may be inferred that there are either two distinct

species or, as is more likely, the illustration in this respect is in error. •

.

Hookeria acutifolia Hook, in Schwaegr. Suppl. 2^: 36. pi. 163. 1826. • '•
''

Cerros de Zurqui, no. 50399a.

Distribution: West Indies; South America; Java; Ceylon.'" ^^-[/i' y'
'''•;-
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Key to Costa Rican species of Cyclodictvon

Upper leaf cells isodiametric C. albicans.

Upper leaf cells oval-hexagonal, longer than broad.

Leaves abruptly apiculate from a rounded apex C. brittonae.

Leaves gradually narrowed to a flexuose hair-point C. rubrisetum.

Cyclodictyon albicans (Swartz) Broth, in Engl. & Prantl, Pflanzenfam. 1^: 935,

1909.

El Mufieco, nos. 51098, 51185b; La Estrella, no. 39233a; vicinity of San Jose,

no. 47396; Cerro de las Caricias, no. 52013; vicinivy of Pejivalle, nos. 47009.

4697Ga, 46951a, 47174c, 46988; La Tejona, no. 45775: Qiiebrada Serena, no.

46254.

DisTRiBtTTioN: West Indies; Mexico; South America.

There is more or less variation in the plants referred here. The upper leaf

cells vary from 25 to 45 ;* in diameter,- the border toward the apex is of either

one or two rows of cells, and the costae vary from smooth to remotely serrulate

with short confluent, hyaline teeth; but the characters do not seem to be coordi-

nated in any systematic way, and it seems impossible to segregate satisfactorily

the plant described as C humedatum Card, from Mexico. In nos. 45775, 46254,

and 51098 the leaves are more sharply acute, the upper cells smaller, and the

color brownish green,

Cyclodictyon brittonae Bartr.,sp. nov. Fig. 30, g-j.

Dioicous? Pale green; stems prostrate, up to 6 cm. long, about 4 mm. wide

with leaves, denuded in the older parts, sparingly branched, slightly radiculose

here and there; leaves loosely imbricate, in about 6 rows, those of the dorsal and
ventral rows ovate, short acuminate, those of the lateral rows broader and more
abruptly contracted to a short flexuose grooved point; margin entire below,

sinuate above the middle and denticulate toward the apex; leaf cells lax, elliptic-

hexagonal, up to 100 M long by 30 m wide, gradually narrowed to an indistinct

border of elongated cells about 2 or 3 rows wide. Sporophyte unknown.
Type; La Hondiira, Province of San Jose, Costa Rica, altitude 1,300 to 1,700

meters, Paul C. Standley and Juvenal Valerio, March 9, 1926, no. 51882a.

The prostrate stems preclude the reference to any species of Lepidopilum, and

the unusually large and lax areolation seems to give the plant a unique status in

the genus in which it is placed.

Cyclodictyon rubrisetum (Mitt.) Broth, in Engl. & Prantl, Pflanzenfam. V:
936. 1909.

El Muneeo, nos. 33931, 33765.

Distribution: Colombia.

Callicostella pallida (Hornsch.) Jaeg. Ber. St. Gall. Nat. Gcs. 1875-76: 353.

1877.

La Hondura, no 36291a; La Colombiana Farm, no. 36866a; Hamburg Finca,

no. 48807a; El Mufieco, no. 51185a; Finca Montecristo, nos. 48523, 48618;

vicinity of Orosi, no. 39680a; vicinity of Guapiles, no. 37215.

Distribution: West Indies; Central America; South America.

Callicostella oerstediana (C. M.) Jaeg. Ber. St. Gall. Nat. Ges. 1875-76:
354. 1877.

Quebrada Serena, no. 46254b.

Distribution: Costa Rica.

Key to Costa Rican species op Hookeriopsis

Leaves obtuse.

Leaf margins coarsely serrate with split teeth H. incurva.

Leaf margins sinuate H. obtusifolia.
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Leaves acute or acuminate. :' 5 -V^v-' '-;:>/ * L^li^'

Leaves not transversely undulate.

Leaf cells spiculose-papillose H. aubfalcata.
Leaf cells not spiculose-papillose.

Seta 1 cm. long or less; plants slender H. variabilis.
Seta 2 to 3 cm. long; plants more robust H. falcata.

Leaves transversely undulate.

Leaves abruptly acute H. laevinervis.
Leaves acuminate.

Leaf cells smooth H. crispa.
Leaf cells papillose H. standleyi.

Hookeriopsis incurva (Hook. & Grev.) Broth, in Engl. & Prantl, Pflanzenfam.
V: 942. 1909.

Vicinity of PejivalJe, nos. 47147, 47178; vicinity of Guapiles, no. 37487.
Distribution: West Indies; Guatemala; South America.

Fig. 32.— Hookeriopsis standleyi Bartr. A, plant, natural size; B, stem leaf, X 16; C,

apex of leaf, dorsal view, X 40; D, part of upper leaf margin, X 240; E, median leaf

cells, X 240. Hookeriopsis oblmifolia Bartr. F, plant, natural size; O and //, two
leaves, X 16; /, apex of leaf, X 240; J, capsule, X 6; K, lid, X 8; L, calyptra, X 8

Hookeriopsis obtusifolia Bartr., sp. nov. Fig. 32, f-l.

Dioicous? No antheridial flowers found. Stems prostrate, about 3 cm. long,

irregularly branched, slender, deep green; leaves falcate-secund, about 1.25 mm.
long, lightly plicate, oblong-ovate, rounded at the apex; margin plane, entire

below, sinuate toward the apex; costae ending about two-thirds of the way up,

smooth on the back; leaf cells linear-flexuose with rounded ends, smooth, rather

broader toward the base but hardly differentiated; inner perichactial leaves

ovate-lanceolate, acuminate, 1.5 mm. long, the outer much smaller, broadly
ovate, apiculate; seta up to 22 mm. long, red, smooth below, slightly roughened
above; capsule horizontal, becoming pendent with age, ovoid-cybndric, pale

brown, 1.5 mm. long; lid rostrate from a convex base; calyptra smooth, irregu-

larly laciniate at the base; peristome teeth cross-striate with an evident median
furrow; basal membrane about one-half as long as the teeth, papillose; segments
broad, keeled, about 10 apertures along the median line, pale yellow, papillose.

Type: On wet rocks, Cerro de las Caricias, north of San Isidro, Province of

Heredia, Costa Rica, Paul C. Standley and Juvenal Valerio, March II, 1926,
no. 52068.

The falcate-secund obtuse leaves clearly distinguish this plant from any of its

congeners, and I know of no species with which it might be compared.
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Hookeriopsis subfalcata (Hampe) Jaeg. Ber. St. Gall. Nat. Ges. 1875-76:

362. 1877.

Laguna dc la Escuadra, no. 41971.

Distribution: Colombia.

Hookeriopsis variabilis (Ilornsch.) Jaeg. Ber. St. Gall. Nat. Ges. 1875-76:
362. 1877.

El Miineco, nos. 51185, 51098b; Quebrada Serena, no. 46254b.

Distribution: Colombia; Bolivia; Brazil.

Hookeriopsis falcata (Hook.) Jaeg. Ber. St. Gall. Nat. Ges. 1875-78: 363

1877.

Cerros de Zurqui, nos. 50570, 50399, 50618; Ycrba Buena, no. 50002; Cerro.

de las Caricias, no. 51984; Cerro de las Lajas, no. 51476a; La Palma, nos.

38069a, 33070.

Distribution: Guadeloupe; South America.

Hookeriopsis crispa (C. M.) Jaeg. Ber. St. Gall. Nat. Ges. 1875-76: 358.

1877.

Vicinity of Orosi, nos. 39880, 39831a, 39882; Cerro de las Caricias, no. 52098;

Yerba Buena, no. 49779; Cerro de las Lajas, no. 51511; Cerros de Zurqui, nos.

50320, 50353; Cerro de la Carpintera, no. 33563; El Muneco, nos. 33672, 33668,

61217, 61342.

Distribution: Costa Rica; South America.

Hookeriopsis standleyi Bartr., sp. nov. Fig. 32, a-e,

Dioicous? Pale green; stems prostrate, 1.5 to 2 cm. long, more or less radiculose,

irregularly branched; leaves uniform, erect-spreading, somewhat complanate,

oblong-ovate, gradually acuminate, transversely undulate in the upper half,

bluntly pointed; margin plane and entire below, undulate and irregularly

recurved in the upper half, dentate above middle with simple or bifid teeth,

especially toward the apex; costae dentate on the back above, disappearing just

below the apex; leaf cells narrowly linear, papillose on the back by projecting

ends; seta red, smooth as far as observed; capsule unknown.
Type: On tree, vicinity of Pejivalle, Province of Cartago, Costa Rica, altitude

about 900 meters, Paul C. Standley and Juvenal Valerie, February 7 and 8, 1926,

no. 47155.

The combination of papillose leaf cells and bifid marginal teeth suggests a

relationship with H. rugulosa (Mitt.) Jaeg., from Ecuador, but this species has

obtuse leaves.

Lepidopilidium subdivaricatum (Ren. & Card.) Broth, in. Engl. & Prantl,

Pflanzenfam. l^: 944. 1909.

Santa Maria de Dota, no. 42431b,

Distribution: Costa Rica.

Lepidopilum. subenerve Brid. Bryol. Univ. 2: 268. 1827.

Vicinity of Pejivalle, no. 47174c; El Muneco, no. 33Gllf; vicinity of Capulin,

no. 40142b.

Distribution: West Indies; South America.

Lepidopilum haplociliatum (C. M.) Par. Ind. Bryol. Suppl. 223. 1900.

La Coloinbiana Farm, no. 36569a.

Distribution : Guatemala.

Lepidopilum polytrichoides (Hcdw.) Brid. Bryol. Univ. 2: 269. 1827.

El Arenal, no. 45257; El Silencio, nos. 44691, 44698; vicinity of Pejivalle,

no. 47091; vicinity of Guapiles, no. 37102.

Distribution: Mexico; Costa Rica; South America; West Indies.

Lepidopilum platyphyilum Ren. & Card. Bull. Soc. Bot. Belg. 32': 192.

1893.

Vicinity of Guapiles, no. 37339.

Distribution: Costa Rica.
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Lepidopilum carneum Bartr., sp. nov. r-^ r --'-!-A*r-f*si!,: -v ' jtjq 33_
Evidently dioicous, no antheridial flowers found; secondary stems up to 5 cm.

high, sparingly branched, about 6 mm. wide with leaves when moist, rather
blunt at the ends; lateral leaves fleshy, contorted when dry, about 4 mm. long,
oblong-lingulate, obtuse, apiculate; margin plane, entire below, denticulate
tov,-ard the apex; costae slender, ending a little above the middle; median leaves
similar but broadly ovate in outline; upper and median leaf cells hexagonal-
rhomboidal, about 90 m long by 35 m wide, becoming rectangular toward the base
and gradually elongated toward the margins, blending with the border which is

about 2 cells wide near the apex and indistinctly wider below, pellucid, thin-
walled, in cross section nearly square or deeper than wide. Sporophyte
unknown.
Type

: On tree, La Estrella, Province of Cartago, Costa Rica, Paul C. Standley,
March 26 and 27, 1924, no. 39202.

This species seems to be near L. tortifolium Mitt., but it is distinct from any
species v.ith which it might be compared in the lax pellucid leaf cells and the
thick fleshy leaves.

0-. t -

Fig. 33.—Lepid(>pilum carneum Bartr. A, moist plant, three-fourths natural sisse; B,
lateral loaf, X 0; C, median leaf, X f>; D, apex of leaf, x 40; E, part of cross section
from upper part of lamina, X 240

Isodrepanium lentulum (Wils.) E. G. Britton, Torreya 14: 28. 1914.
Cerro de las Caricias, no. 52162; Yerba Buena, no. 50083; Cerro de las Lajas,

no. 51509a; Cerros de Zurqui, no. 50627a.
Distribution: West Indies; Central America; South America.

Thamniopsis pendula (Hook.) Fleisch. Laubmfl. Java 3: 952. 1908.
La Hondura, no. 37860; La Estrella, no. 39201; Cerro de las Caricias, nos.

52089,52014,52010,51692,51997,52071.
Distribution: Ecuador; Peru.
The occurrence of this species in Costa Rica is a rather noteworthy extension

of range northward, it having been known previously only from Ecuador and
Peru. There is a certain amount of variation in the leaves, as remarked by
Mitten in his note on this species, but the perichaetial leaves are only slightly
serrulate and the plants are fully as robust as in the type, both of which char-
acters seem clearly to distinguish the Costa Rican collections from Hookeriopsis
killipii R. S. Williams, which, if Thamniopsis be maintained as a genus, should
be designated as Thamniopsis killipii (R. S. Williams) Bartr.
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NEOHYPNELLA Bartr., gen. nov.

Differs from Hypnella, to which it is closely allied, by the rounded, or only

slightly flattened stems, the deeply concave, mucronate leaves, and especially in

the peristome teeth with a zig-zag median line.

Type species, Neohypnella mucronifolia Bartr.

Neohypnella mucronifolia Bartr., sp. nov. FtQ- 34.

Dioicous? Stems creeping, up to 8 or 10 cm. long, irregularly bipinnate;

branches short, pale green or golden brown; stem leaves 1.5 mm. long, oblong-

ovate, erect-spreading, concave, closely imbricated, mucronate, the point short

and oblique or recurved; leaf cells linear, acute, papillose on both sides with 3 to

5 spiculose papillae often split at the point, at the extreme base smooth and more

lax; margin plane, minutely serrulate with projecting papillae; perichaetium

about 2.5 mm. high, the inner leaves abruptly contracted from an ovate clasping

base to a flat flexuous linear-lanceolate point serrulate toward the apex, the outer

more gradually narrowed to a broad flat flexuous acumen, the outermost much

Fio. U—Neohypnella mucronifolia Bartr. A, plant, one-half natural size; Band C,stem

leaves, X 8; i> and E, branch leaves, X 8; F, apex of stem leaf, X 40; O, upper leaf cells,

X 240; H, outer perichaetial leaf, X 8; /, inner porichaetial leaf, X 8; J, apex of inner

perichaetial leaf, X 42; K, dry capsule, X 5.5; L, part of peristome, X 42

smaller, ovate, acute, all ecostate, with very long narrow cells, smooth through-

out or minutely papillose at the extreme apex; seta red, smooth below, rough

above, 16 to 18 mm. long; capsule inclined, ovoid-cylindrical, about 3 mm. long,

gradually narrowed to a swollen neck; peristome teeth linear-lanceolate; articu-

lations numerous, closely spaced, projecting on the edges, cross-striate, papillose

at the extreme apex, with a slender zig-zag median line; segments of inner peri-

stome narrow, papillose, carinate; annulus none; lid conic, rostrate, a scant 2 mm.

long; calyptra lobed at the base, extending a little below the rim; spores up to

20 M in diameter, rough.

Type: On tree. La Palma, Province of San Jose, Costa Rica, altitude about

1,600 meters, Paul C. Standley, February 3, 1924, no. 33077. Also from La

Hondura, nos. 36205, 51866; Cerro de las Caricias, nos. 52143b, 52145a, 52167;

La Colombiana Farm, no. 36570.

Neohypnella chrysophyllopodia (C. M.) Bartr. {Hypnella chrysophyllopodia

[C. M.] Broth.), from Trinidad, known only in sterile condition, is a very simi-

lar plant, but the leaves are described as "e bast angusta equali in laminajn

hreviusculum angustam lineari-oblongam", which would seem clearly to distinguish

this species from the Costa Rican type. Dr. Brotherua has advised me that
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Hypnella pilotrichelloides (Broth.) Broth., from Guiana, is a synonym of H,
chrysophyllopodia, so that the genus Neohypnella, as known at present, comprises
only the two species, from Trinidad and Costa Rica, respectively.

Hypnella pilifera (Hook. & Wils.) Jaeg. Ber. St. Gall. Nat. Ges. 1875-76:
366. 1877.

Cerro de la Carpintera, no. 33564; Yerba Buena, nos. 49925a, 49713, 49925,

49834. •
•

Distribution: Colombia; Brazil; Ecuador.

Bhynchostegiopsis flezuosa (Sull.) C. M. Nuov. Giorn. Bot. Ital. 4: 163.

1897.

El Muneco, nos. 33697, 51185c.

Distribution: Cuba.

This seems to be the first record for this species o'ltside of Cuba. The Costa
Rican plants are similar in every way to those from Cuba.

Rhynchostegiopsis auricolor (C. M.) Broth, in Engl. & Prantl, Pflanzenfam.

1^: 1235. 1909.

Quebradillas, no. 42934b; Viento Fresco, nos. 47824, 47877; vicinity of

Fraijanes, nos. 47592, 47653.

Distribution: Guatemala.

Harpophyllum aureum (Palis.) Spruce, Cat. 1867.

La Palma, nos. 37987, 38168, 38141; La Hondura, nos. 37885, 36547.

Distribution: Guatemala; Costa Rica; South America; West Indies.

Leucomiaceae

Leucomium lignicola Spruce, Journ. Linn. Soc. 12: 503. 1869.

Vicinity of Guapiles, no. 37071; La Colombiana Farm, no. 36866; El Muneco,

no. 51080a.

Distribution: Brazil; Peru.

Nos. 37071 and 36866 show the calyptrae sparsely pilose and the leaves

filiform-acuminate. No. 51080 is sterile but is essentially the same in vegetative

characters, and is therefore referred here instead of to L. costaricense Ren. &
Card., which the authors distinguish from the above species by the smooth

calyptra and longer-cuspidate leaf points.

Kypoterygiaceae

Hypopterygium tamarisci (Swartz) Brid. Bryol. Univ. 2: 715. 1827.

Laguna de la Escuadra, no. 41952; El Silenclo, no. 44578; Viento Fresco, no.

47788b; Las Nubes, no. 38581; La Hondura, no. 37795.

Distribution: Central America; South America; West Indies.
;

Thuidaceae

Rauia subcatenulata (Sch.) Broth, in Engl. & Prantl, Pflanzenfam. 1 »:

1005. 1909.

Cerros de Candelaria, Manuel Valerio 45.

This collection seems to be identical with typical specimens from Mexico, and

it is altogether probable that Rauia leskeaefolia (Ren. & Card.) Broth, should

be treated as a synonym of this species.

Thuidium wrightii Jaeg. Ber. St. Gall. Nat. Ges. 1876-77: 249. 1878.

El Muneco, no. 33461.

Distribution: Cuba; Jamaica.
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Thuidium pellucens Ren. & Card. Bull. Soc. Bot. Belg. 32^: 198. 1893.

Santa Maria de Dota, nos. 42394, 43118; El Mufieco, nos. 51053, 33930;

Cerro de Piedra Blanca, no. 32516.

Distribution: Costa Rica.

Thuidium miradoricum Jaeg. Ber. St. Gall. Nat. Ges. 1876-77: 2G3. 187S.

Santa Maria de Dota, nos. 43249, 41742a, 43348, 418G0a, 43306; Laguna de

la Escuadra, nos. 42004, 42026, 41925; vicinity of Fraijanes, nos. 47463, 47502;

Viento Fresco, no. 47956; El Muiieco, 51082; La Tejoiia, no. 45865; Verba

Buena, nos. 49977, 50083, 50118; Finca la Cima, no. 42808; El Arenal, nos.

45167, 44654; QuebradiUas, no. 43000; Las Nubes, no. 38812; Volcan de

Turrialba, no. 35277a; Zurqui, no. 482S6a.

Distribution: Mexico; Costa Rica; Haiti.

Thuidium. miradoricum Jaeg. var. gracilescens Bartr., var. nov.

This form may be distinguished at sight from the species by tiie slender

elongated stems, 15 cm. or more long, remotely bipinnate, the ultimate branches

almost filiform. The stem leaves are ovate and more slenderly acuminate than

in the species, and the branch leaves proportionately narrower, with tlie papil-

lae of the leaf cells often furcate. Without fruit, any more critical definition

would seem useless, as the plants in this group are generally sterile in tropical

regions, and the determinations are, at best, often unsatisfactory.

Thuidium antillarum Besch. Fl. Bry. Antill. Fr. 70. 1876.

Vicinity of Pejivalle, no. 47146; Volcan de Turrialba, no. 35233; El Muneco,

nos. 33767, 33449; La Hondura, nos. 37670, 36495; vicinity of Orosi, no. 39616;

La Colombiana Farm, no. 36569,

Distribution: Costa Rica; West Indies.

Thuidium delicatulum (Dill., L.) Mitt. Journ. Linn. Soc. 12: 578. 1869.

Near Finca la Cima, no. 42810; El Muneco, no. 33470b; Zurqui, no. 48081a;

Laguna de la Escuadra, no. 41922; Santa Maria de Dota, no. 41642; Cerro de

las Vueltas, nos. 43742, 43534.

Distribution: North America; South America; West Indies; Europe; Asia.

This seems to be the first time the species has been recorded from Central

America.

Amblystegiaceae

Platyhypnidium. aquaticum (Hampe) Fleisch. Laubmfl. Java 4: 1537. 1922.

Cerro de las Vueltas, nos. 43772, 43781a.

Distribution: South America.

Not previously known from Central America.

Brachytheciaceae

Pleuropus bonplandii (Hook.) Broth, in Engl. & Prantl, Pflanzenfam. 1^: 1138.

1909.

Las Nubes, no. 38520; vicinity of Fraijanes, no. 47529; Volcan de Turrialba,

no. 35035; QuebradiUas, no. 42934a.

Distribution: Mexico; Costa Rica; South America; West Indies.

Brachythecium costaricense Ren. & Card. Bull. Soc. Bot. Belg. 41': 123.

1902-03.

El Muneco, nos. 33484, 33611c; Santa Maria de Dota, no. 42394a.; Las Nubes,

no. 38449.

Distribution: Costa Rica.

Bhynchostegium scariosum (Tayl.) Jaeg. Ber. St. Gall. Nat. Ges. 1876-77:

374. 1878.

Between San Pedro de Montes de Oca and Curridabat, no. 41297.

Distribution: Panama; South America.
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Ber. St. Gall. Nat. Ges. 1876-
. Fig. 35.

I .i.^ J.

Eurhynchium exasperatum (Hampe) Jaeg
77: 361. 1878.

Cerro de las Vueltas, nos. 43781, 43774.
Distribution: Mexico; South America.
This species is not included in eithf^T Eurhynchium or Oxyrrhynchium by Broth-

erus and I thought it an undescribed species until a bit of the specimen from
the Mitten Herbarium {Weir 355), sent through the kindness of Mrs. Britton
showed the Costa Rican plants to be indistinguishable from the South American
type. The species is credited to Mexico in the Paris Index.

Entodontaceae

Erythrodontium longisetum (Hook.) Par. Ind. Bryol. 436. 1894-98
Camino de HatiUo, nos. 32173, 32184; between San Pedro de Montes de Oca

and Curndabat, no. 32771; along Rio Reventado, nos. 49432, 49570; vicinity of
San Jose, nos. 38974, 41234, 33266; vicinity of Zapote, nos. 40274a 40272-
Cerro de Piedra Blanca, no. 32495; vicinity of San Sebastian, no. 49370

Distribution: Mexico; Central America; South America.

.-JO:iij/

Fig. Z5.-EuTliyncMum exasperatum (Hampe) Jaeg. A, plant, oue-half natural size- B
lower .stem leaf, X 16; C, upper stem leaf. X 16; D and£, two branch leaves, X IG- F
apex of stem leaf, X 240; G, apex of branch leaf, X 240

Erythrodontium densum (Hook.) Par. Ind. Bryol. 436. 1894-98.
Santa Maria de Dota, no. 34172; Quebradillas, no. 43022.
DiaTRiBUTioN: Mexico; South America. fi ..

Entodon bernouUii C. M. Bull. Herb. Boiss. 5: 209. 1897. ;- .

Along Rio Reventado, no. 49573. ^
- . : -^v.;';. ,,^, : .

•

Distribution: Guatemala.
'

.^. f,. j

Entodon aurescens Hampe, Ann. Sci. Nat. V. Bot. 4: 369. 1865. ' .

Vicinity of Fraijanes, no. 47525a. .: .^ ;..«,- fv.i r-'.^ .:":--
,

Distribution: Mexico; South America.
Entodon jamesoni (Tayl.) Mitt. Journ. Linn. Soc. 12: 528. 1869.
Santa Maria de Dota, no. 43175; vicinity of Fraijanes, no. 47495; Volcan^de

Turnafca, no. 34978; Cerro de Piedra Blanca, no. 32505; Quebradillas, nos
43019, 43075.

Distribution: Mexico; Costa Rica; South America.
Pleurozium schreberi (Willd.) Mitt. Journ. Linn. Soc. 12: 537. 1869.

Cerro de las Vueltas, no. 43869; Laguna de la Chonta, no. 42331a.
Distribution: North America; South America; Asia.
The occurrence of this familiar species in Costa Rica helps to fill in the gap

between the known distribution in North America and South America.
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Plagiotheciaceae

Pilosiumlongisetulum C. M. Flora 83: 340. 1897.

Finca Montecristo, nos. 48581, 48494, 48513, 48544; vicinity of Pejivalle, no.

47178a.

Distribution: Guatemala.

Sematophyllaceae

Meiotheciopsis lageniformis (C. M.) Broth, in Engl. & Prantl, Pflanzenfam.

V: 1106. 1908.

La Palma, no. 32938.

Distribution: Brazil.

There were only a few good capsules in this collection, but the iinstriated per-

istome teeth and the short basal membrane of the inn r peristome are sufficient

to locate definitely this interesting species, which has heretofore been known only

from Brazil.

Fig. ze.'-BrothereUn minuiula Bartr. A, plant, natural size; JU, stem leaf, X 35; C,

apex ot leaf, X 240; D, moist capsule, X 8; E, exothec-al cells, X 240. Hypnum

polypUrum (Mitt.) Broth, var. robustum Bartr. F, plant, one-half natural size; G,

stem leaf, X 16

Brotherella minutula Bartr. sp. nov. Fig. 36, a-e.

Dioicous? Stems sknder, prostrate, irregularly branched, 1 to 2 cm. long, in

flat, pale green tufts; leaves falcatc-sccund, 1 mm. long, gradually long-acumi-

nate from an oblong base; margin entire below, denticulate toward the apex;

costa none; leaf cells elongate, in the basal angles 3 or 4 inflated, yellowish, pel-

lucid cells; seta 15 mm. long, slender, red, flexuose; capsule small, nodding, about

1 mm. long; exothecal cells rectangular, not coUenchymatous.

Type: Vicinity of Santa Maria de Dota, Province of San Jose, Costa Rica,

altitude 1,500 to 1,800 meters, Paul C. Standley, December 14 to 26, 1925, no.

41766a.

Altogether a more slender, delicate plant than either B. recurvans or B. delica-

iula of North America.

Rhapidorrhynchium subsimplei (Hedw.) Broth, in Engl. & Prantl, Pflanzen-

fam. ed. 2. II: 427. 1925.

Finca Montecristo, nos. 48519, 48517; vicinity of Orosi, no. 39649

Distribution: Mexico; South America; West Indies.
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Rhapidorrhynchium subscabrum (C. M.) Broth, in Engl. & Prantl, Pflanzen-

fam. ed. 2. 11: 427. 1925.

Quebradillas, no. 43022; Santa Maria de Dota, no. 41758; Viento Fresco, no
48010; Cerro de la Carpintera, no. 35562.

Distribution: Costa Rica; South America.

E-hapidorrhynchiumlindigii (Hampe) Broth, in Engl, & Prantl, Pfianzenfam.
ed. 2. 11: 428. 1925.

Cerro de las Vueltas, no. 43748.

Distribution: Costa Rica; Colombia.

Rhapidorrhynchium obliquerostratum (Mitt.) Broth, in Engl. & Prantl,

Pflanzenfam. ed. 2. 11 : 428. 1925.

El Mufieco, nos. 51013a, 51207, 33670; Cerro de las Vueltas, no. 43584; along

Rio Reventado, no. 49513; vicinity of Fraijanes, no. 47570; vicinity of Orosi, no.

39680; Laguna de !a Chonta, nos. 42218, 42252, 42300; Quebradillas, no. 43022a;
Santa Maria de Dota, nos. 4162Sa, 41651a, 43329, 43132, 41766, 43276, 41650.

Distribution: Mexico; South America.

Sematophyllum caespitosum (Swartz) Mitt. Journ. Linn. Soc. 12: 479. 1809.

El Muiieco, no. 33483; La Hondura, no. 3759G; between Aserri and Tarbaca,
no. 41365; La Tejona, no. 45929; Viento Fresco, no. 47954.

Distribution: Florida; Mexico; Central America; South America; West
Indies; Africa.

Sematophyllum kegelianum (C. M.) Mitt. Journ. Linn. Soc. 12: 486. 1869.

Vicinity of Guapiles, no. 37516a.

Distribution: West Indies; South America.

Acroporium pungens (Swartz) Broth, in Engl. & Prantl, Pflanzenfam. ed. 2.

11: 436. 1925.

Yerba Buena, nos. 49049, 50119; vicinity of Pejivalle, no. 47171; vicinity of

Guapiles, nos. 37212, 37516; La Hondura, nos. 37672, 37628; Cerros de Zurqui,

no. 50443; Cerro de la Caricias, nos. 52151, 52107a, 52278, 52229; La Palma,
nos. 38069, 32920, 38227; vicinity of Orosi, no. 39818.

Distribution: West Indies; Central America; South America.

O-lossadelphus truncatulus (C. M.) Fleisch. Laubmfl. Java 4: 1352. 1920.

Vicinity of Pejivalle, nos. 47141, 47174b.

Distribution: Peru.

This seems to be the first time this interesting little species has been found
since the original collection in Peru. Together with the following it forms a
clearly defined group, characterized by the obtuse Ungulate leaves and the pap-
illose leaf cells.

Qlossadelphus longisetus Bartr.,sp. nov. Fig. 37.

Autoicous; male flowers gemmiform, intermingled with the female flowers;

antheridial bracts ovate, acuminate, ecostate; margin serrulate above the

middle, the lower cells lax, the upper cells linear, flexuose, with rather firm,

pellucid walls. Steins creeping, irregularly and subpinnately branched; branches

short and flattened, in rather thin, glossy mats; leaves obJong-ovate, rounded at

the apex, concave, a scant 1 mm. long; margin sinuate to denticulate in the

lower half, coarsely and irregularly dentate toward the apex with simple or

divided teeth; costa short and double or none; cells elongate, smooth or indis-

tinctly papillose with low blunt papillae by the projecting ends, shorter at the

extreme base and on the margin at the apex; perichaetial leaves about 1.6 mm.
long, abruptly linear-lanceolate from an oblong base, sharply dentate toward
the apex; seta about 3 cm. long, red, smooth or a little rough above; capsule

inclined or horizontal, ovoid, 2 mm. long without the lid; lid conic, 1 mm. high;

peristome teeth lanceolate, cross-striate below, hyaline toward the point; basal

94682—28 5
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membrane about one-third the height of the teeth; segments rather broad, keeled,

spht along the median line; spores about 10 m in diameter, smooth.

Type: On tree, vicinity of Guapiles, Province of Limon, Costa Rica, altitude

300 to 500 meters, Paul C. Standley, March 12 and 13, 1924, no. 37280. Also

from vicinity of Guapiles, no. 37058.

This species is very distinct from G. truncatulus in the coarsely dentate leaf

apex with divided teeth, and in the cells only lightly papillose by the projecting

ends. It is obviously close to G. lingulatus Card., from Formosa, but that spe-

cies, according to a specimen kindly supplied by M. Disrnier, has the stems and

branches broader and more strongly flattened, and larger leaves with the upper

cells sharply spiculose-papillose at the ends with erect papillae up to 6 a< high.

Hypnaceae

Hypnum polypterum (Mitt.) Broth, in Engl. & Prantl, Pflanzenfam. ed. 2, 11

:

454. 1925.

Fio. 2i7.—Glossadelphus longisetus Bartr. A, plant, one-half natural size; B and C,

stem leaves, X IG; D, apex o( stem leaf, X 40; E, part of leaf margin near apex,

X 240; F, perichaetial leaf, X 16; O, two perigonal leaves, X 16; H, capsule, X 8

Quebradillas, nos. 43043, 43013; Cerro de las Caricias, no. 52143; Cerro de las

Vueltas, no. 43544; Volcan de Turrialba, no. 35071; El Muneco, no. 51162a;

vicinity of Fraijanes, nos. 47497, 47525; vicinity of Orosi, no. 39817a; Santa

Maria de Dota, no. 41636; Cerro de las Lajas, no. 51526; Cerrosde Zurqui, nos.

50616, 50505a, 48163, 48195a, 50491, 50498, 48119; Verba Buena, nos. 50066,

50U1, 49041, 49972a, 49147, 49059. 49944.

Distribution: Guadeloupe; Jamaica.

In all probability this is the plant listed as Hypnum amabile Hampe var. brevi-

folium Ren. & Card., no. 157 in Musei Costaricenses. It is apparently a very

common and widely distributed plant in Costa Rica and, so far as I can see, is

identical with specimens of H. polypterum from Jamaica. The alar cells are in a

small but distinct cuplike group, and this, with the shorter-acuminate, more pli.

cate leaves, are the characters which distinguish this species from //. amabile.

Hypnum polypterum (Mitt.) Broth, var. robustum Bartr., var. nov.

Fig. 36, p, o.

More robust and more irregularly branched than the species, with broader,

more abruptly pointed leaves.
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Type: On tree, southern slope of the Volcan de Turrialba, near the Finca del

Volcan de Turrialba, Costa Rica, altitude 2,000 to 2,400 meters, Paul C. Stand-

ley, February 22, 1924, no. 35306.

Ectropothecium apiculatum (Hornscli.) Mitt. Journ. Linn. Soc. 12: 512.

1869.

La Hondura, no. 37667; El Muneco, nos. 51098b, 51185c; La Tejona, no.

45865a; vicinity of Pejivalle, nos. 46870, 46976, 46936, 47174, 46951.

Distribution: Jamaica; Central America; South America.

Ectropothecium. costaricense Ren. & Card. Bull. Soc. Bot. Belg. 41 1; 143.

1902-03.

Vicinity of Tilaran, nos. 44530, 44382; Santa Maria do Dota, no. 42375.

Distribution: Costa Rica.

Isopterygium subtrichopelma Ren. & Card. Bull. Soc. Bot. Belg. 4^V: 142.

1902-03.

Viento Fresco, no. 47877a; vicinity of Guapiles, no. 37397.

Distribution: Costa Rica.

Fio. SS.—boptervgium integrifoUum Bartr. A, plant natural size; B, leaf, X 16; C,

upper leaf cells and margin, X 240; D, basal angle of leaf, X 240; E, capsule, X 8

Isopterygium integrifoUum Bartr., sp. nov. Fig. 38.

Autoicous. Stems about 3 cm. long, prostrate, irregularly branched, up to 3

mm. wide with leaves, in thin, flat, glossy, pale green tufts; leaves strongly com-

planate, oval-oblong, inequilateral, acute, hardly shrunken when dry, not decur-

rent; margin plane and entire; costa short and double; leaf cells elongate,

narrowly linear, about 120 n long by 8 m wide, the ends acute; alar cells none;

aeta 10 to 12 mm. long, red; capsule, short-ovoid, 0.75 mm. long; lid and calyp-

tra unknown.
Type: On tree, Cerro de las Vueltas, Province of San Jose, Costa Rica,

iiltitude 2,700 to 3,000 meters, Paul C. Standley and Juvenal Valerio, December

29, 1925 to January 1, 1926, no. 43764. Also near Carmen Station, no. 48390.

This species has a superficial resemblance to Taxiphyllum planissimum (Mitt.)

Broth., but may be readily distinguished by the entire, more sharply acute leaves

and by the much more elongate areolation.

Isopterygium cylindricarpum Card. Rev. Bryol. 37: 56. 1910. Fig. 39, a-e.

Near Finca la Cima, no. 42777a; Cerro de las Vueltas, no. 43761b; Volcan de

Turrialba, nos. 35159, 35217, 35015, 35013.

Distribution: Mexico.

Vesicularia amphibola (Spruce) Broth, in Engl. & Prantl, Pflanzenfam. 1*:

1094. 1908.

La Hondura, no. 51882; vicinity of Pejivalle, no. 47118; Hamburg Finca, no.

48807; El Muneco, no. 51068; El Silencio, no. 44638.

Distribution: West Indies; South America.
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Microthamnium elegantulum (Hook.) Mitt. Journ. Linn. Soc. 12: 504.

1869.

Cerro de las Lajas, no. 51476; Cerro de la Carpintcra, no. 35527; LaPalma,

no. 33070a; Cerro de las Vueltas, no. 43754.

Distribution: Mexico; West Indies; South America.

Microthamnium thelistegum (C. M.) Mitt. Journ. Linn. Soc. 12: 504.

1869.

Yerba Buena, nos. 49669, 49766; La Palma, no. 38168a; Viento Fresco, nos.

47841, 47788a; Zurqui, nos. 48279, 48081, 48286; vicinity of Fraijanes, no.

47420; vicinity of Orosi, no. 39790; Volcan de Turrialba, no. 35158; Quebrad-

illas, no. 42844.

Distribution; Florida; Mexico; South America; West Indies.

Microthamnium lehmannii Besch. Bull. Herb. Boiss. 2^: 398. 1894.

La Palma, no. 38167; El Muiieco, nos. 51353, 33443; Las Nubes, no. 38545;

vicinity of Orosi, no. 39877.

Distribution: Costa Rica.

Microthamnium reptans (Swartz) Mitt. Journ. Linn. Soc. 12: 506. 1869.

Laguna de la Escuadra, nos. 42003, 41970; Viento Fresco, nos. 47777, 47962;

along Rio Rcventado, nos. 49451, 49499, 49445; Zurqui, no. 48127; Cerro de las

Vueltas, no. 43785; Santa Maria de Dota, nos. 43331, 41570, 44074; Quebradillas,

Fig. S9.~ Jsopterygium cylindricarpum Card. j1, plant, catural size; JS, stem leaf, X 16; C,

basal angle of leaf, X 240; D, capsule, X 5.5; E, lid, X 16. Microthamnium laxulum

Bartr. F, plant, one-half natural size; O and H, two lower stem leaves, X 16; / and J,

two branch leaves, X 16

nos. 42931, 42934; Las Nubes, nos. 38449a, 38451; La Hondura, no. 37601; Cerro

de Piedra Blanca, no. 32516a; Laguna de la Chonta, no. 42171; El Muneco, nos.

51080, 51231, 51076; vicinity of Orosi, no. 39879; Ycrba Buena, nos. 49707, 49691.

Distribution: Costa Rica; South America; West Indies.

Microthamnium minusculifolium C. M. Bull. Herb. Boiss. 5: 565. 1897.

Yerba Buena, no. 49925b; vicinity of Pejivalle, no. 46883; La Hondura, nos.

36616a, 36291; Viento Fresco, no. 47871; El Muneco, no. 51098a; La Estrella,

no. 39216; Cerro de las Caricias, nos. 51969, 52022; vicinity of Fraijanes, no.

47508.

Distribution: Jamaica.

The plants in tliis series are slender, witli wiry stems, and stem leaves about

one-half as large as in M. reptans. They seem to be identical with specimens of

this species from Jamaica.

Microthamnium langsdorfBi (Hook.) Mitt. Journ. Linn. Soc. 12: 507. 1869.

Volcan de Turrialba, nos. 35158a, 35144; Laguna de la Chonta, nos. 42249,

42157, 42262, 42202; vicinity of Fraijanes, nos. 47592a, 47584; Viento Fresco.



BARTEAM—COSTA EICAN MOSSES 113

no. 47965a, vicinity of Pejivalle, nos- 47174a, 47007; near Finca la Cima, no.

42561; Cerro de las Vueltas, no. 43767; Zurqui, no. 48125; Quebradillas, no.

42926a; Cerro de Piedra Blanca, nos. 32517a, 32529a; El Muneco, no. 33611;

Laguna de la Escuadra, no. 41958; along Rio Reventado, no. 49474; La Estrella,

nos. 39233, 39466; Finca las Concavas, nos. 41446, 41492; Santa Maria de Dota,

nos. 41742, 43237; Cerro de las Caricias, no. 52231; La Palma, no. 38168b; Las

Nubes, no. 38462; La Hotidura, nos. 36195, 37879.

Distribution: Costa Rica; South America.

Microthamnium laxulum Bartr, sp. nov. Fig. 39, f-j.

DioicDus? Stems erect at the base, arcuate, slender, irregularly branched;

lower stem leaves broadly ovate, abruptly contracted to a rather short acumen
which is strongly sulcate at tiie base; margin plane, entire below, denticulate

above; branch leaves ovate-lanceolate, acute, denticulate more than halfway

down. Sporophyte unknown.
Type: On tree, Naranjos Agrios, Province of Guanacaste, Costa Rica, altitude

600 to 700 meters, Paul C. Standley and Juvenal Valerio, January 29, 1926, no.

46539. Also La Tejona, no. 45865b.

It may appear of doubtful propriety to add another species to a group which

already seems to defy satisfactory analysis, yet these plants apparently have a

distinct character in the abruptly contracted, sulcate shoulders of the stem

leaves, which is not shared by any other species.

Polytrichaceae

Catharinaea polycarpa C. M. Syn. Muse. Frond. 3: 558. 1851.

La Estrella, no. 39318.

Distribution: Mexico; South America.

Catharinaea oerstediana C. M. Syn. Muse. Frond. 2: 568. 1851.

Laguna de la Escuadra, nos. 42002, 41977; Viento Fresco, no. 47983; El

Muneco, no. 51254; Cerro de la Carpintera, no 35757; Las Nubes, no. 38515;

Santa Maria de Dota, no, 42509.

Distribution: Costa Rica.

Catharinaea hirtella (Ren. & Card.) Broth, in Engl. & Prantl, Pflanzenfam. 1»:

673. 1903.

Near Finca la Cima, no. 42622; Cerros de Zurqui, no. 50609.

Distribution: Costa Rica.

As no calyptras of C. oerstediana are known and as the leaves are identical

with those in the plants described as C. hirtella, it seems altogether probable

that the latter is only a form of C. oerstediana with lighter-coloied setae.

Pogonatum hamatifolium Ren. & Card. Bull. Soc. Bot. Belg. Si': 172. 1893.

Yerba Buena, nos. 49746, 49656; Las Nubes, nos. 38422, 38445.

Distribution; Costa Rica.

A comparison of the Costa Rican material with P. purpurescens (Hampe) Mitt,

from South America indicates rather conclusively that these plants all belong to

one specific type.

Pogonatum robustum Mitt. Journ. Linn. Soc. 12: 616. 1869.

Laguna de la Chonta, no. 42227; near Finca la Cima, nos. 42749, 42818;

Cerro de las Vueltas, nos. 43548, 43914; Santa Maria de Dota, no. 41660;

Laguna de la Escuadra, no. 41953; Viento Fresco, no. 47933; Cerros de Zurqui,

no. 50269.

Distribution: Jamaica.

The lamellae in these plants vary from 2 to 5 cells in height, the costa is more

or lees strongly serrate on the back, and the margins are closely serrate with
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sharp cartilaginous teeth down to the sheathing base or often below and extend-

ing halfway down to the insertion. There is no appreciable difference between

these plants and P. robustum Mitt., from Jamaica, nor can I separate them from.

P. robustum Schimp. ex descr. The form with the lamellae reduced to 2 cells in

height is P. pittieri Ren. & Card.

Pogonatum confertidens Broth. & Th6r. Soc. Havraise fitud. Div. 88: 310

1921.

Region of La Esperanza, no. 35369.

Distribution: Costa Rica.

Pogonatum liebmannianum. Schimp. in C. M. Syn. Muse. Frond 2: 563.

1851,

Between Aserri and Tarbaca, no. 41320.

Distribution: Mexico,

Polytrichum antillarum Rich, in Brid. Bryol. Univ. 2: 138, 747. 1827.

Cerro de las Vueltas, nos, 43552, 43894, 43840; Santa Maria de Dota, nos.

41596, 43429a; near Finca la Cima, nos. 42553, 42752; vicinity of Fraijanes,

nos. 47422, 47476; Cerros de Zurqui, no. 50279; La Estrella nos. 39481, 39252;

Volcan de Poas, no. 34843; Volcan de Turrialba, nos. 35266, 34938, 35332; Cerro

de la Carpintera, no. 34233; Las Nubes, nos. 38405, 38440; La Palma, nos.

33194, 38203; between Aserri and Tarbaca, no, 41322; Zurqui, no. 48265; Yerba

Buena, no. 50075.

Distribution: West Indies; Central America; South America.

ADDITIONS AND CORRECTIONS

Holomitrium williamsi Bartr, The nearly flat, irregularly bistratose lamini

cells and the presence of flagellate branches are characters which seem to ally

this species more closely with H. calycinutn (Swartz) Mitt., of Jamaica, thaa

with any other species. The Costa Rican plant appears to be clearly dis-

tinct, however, in the shorter, more bluntly pointed leaves with the costa

ending definitely below the apex.

Syrrhopodon lycopcdioides (Swartz) C. M. Syn. Muse. Frond. 1: 638. 1849.

Yerba Buena, no. 49766a.

Distribution: West Indies; northern South America,

A single plant, extracted from another collection, serves to establish definitely

the occurrence of this characteristic West Indian species in Costa Rica.

Porotrichodendron substolonaceum (Besch.) Broth, in Engl. & Prantl, Pfian-

zenfam. ed. 2. H: 206. 1924.

Cerro de la Carpintera, no. 35562a.

Distribution: Costa Rica,

Meteoriopsis consimilis (Hampe) Broth, in Engl. & Prantl, Pflanzenfam. 1':

825. 1903.

La Hondura, no. 51819.

Distribution: Colombia.

This species is not represented in the herbarium of the New York Botanical

Garden, and the above determination is based on Mitten's comparative descri])-

tion. The vegetative characters used to separate this plant from M. remotifoha

are almost exactly paralleled by the present collection, so that, if the species

is really a valid one, it would seem to be definitely established as an element of

the Costa Rican moss flora.
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PREFACE

The present number of Contributions from the United States

National Herbarium, by Dr. William Trelease, University of Illinois,

deals with the very numerous forms of the pepper family, Piperaceae,

occurring in Costa Rica. It has been prepared in connection with
Doctor Trelease's monographic study of the family as represented in

North and South America. It is based upon a wide examination of
material in both European and American herbaria, including a very
large series of specimens collected in Costa Rica by Paul C. Standley
in recent years. In all, 434 species are recognized (2 in Pothomorphe,
2 in Sarcorachis, 290 in Piper^ 140 in Peperomia)

^ more than one-

half being here described as new. The location of the type specimens
of the new species is indicated in each case. Nearly all are in the

National Herbarium.

Frederick V. Covtlle,

Curator of the United States National Herharmm.

Ill
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THE PIPEKACEAE OF COSTA EICA

By WiLUAM Teelease

INTRODUCTION

As a result of the first explorations in Costa Kica by the Swiss

botanists Henry Pittier and Adolf Tonduz, Monsieur Casimir De
Candolle ^ in 1891 listed for that country 5 species and 2 varieties of

the segregable genus Pothomorphe^ and 1 species of the genus which

I have segregated ^ as Sarcorha^his^ in addition to 74 differentiated

forms of Piper and 45 of Peperomiia. Of the Pipers, 33 were de-

scribed as new; and of the Peperomias, 15. A later enumeration.^

of further collections by the same botanists, reduces the Pothomorphe-^

to 3, but (if one may assume names listed in the first enumerations

to have been held as valid except when definitely noted as synonyms,

for the lists are not formally comparable) increases the differen-

tiated Pipers to 135, of which 57 were considered new; and the dif-

ferentiated Peperomias to 79, of which 24 were described as new.

By far the larger part of these forms were endemic, so far as

available material showed, and with South American affinities.

Since the collections by Pittier and Tonduz, made a generation ago,

little has been brought to light except for a few interesting species

collected by William R. Maxon, of the United States National

Herbarium, until the recent exploration by Paul C. Standley. The

privilege of examining his collections has led to the following mono-

^Bull. Soc. Bot. Belg. 30: 197-235. 1891, preceded' by a partial enumeration in

volume 29, part 2, of the same Bulletin, 1890.

' Contr. U. S. Nat. Herb. 26 : 16. 1927.

'Anal. Inst. Fis.-Geogr. Costa Rica 9:15.'J-180. 1897. This and the list of 1891

were reprinted in the Primitiae Florae Costaricensis of Durand and Pittier,

and reference is made commonly to the latter. Unfortunately the second con-

tribution is ascribed to volume 8 of the Anales ; but it actually appeared in

volume 9, and, according to Monsieur Pittier, the editor, was published on

November 28, 1897—three years earlier than the date of the Belgian Primitiae

reprint, which is commonly referred to. The very differently repaged and recom-

:posed reprints commonly seen measure 14X21 cm., but direct " separata " of the

-original constitute a veritable Edition de luxe, the type-bed (measuring 17X23
cm.) on paper 30X41 cm., and with the unchanged pagination here cited.
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graph of all of the Costa Rican Piperaceae, which, as I now see

them, number 2 species of Pothomorphe, 2 of Sarcorhachis^ 290 of

Piper, and 140 of Peperomic^—m the last two genera the novelties

reaching, respectively, 159 and 71, apart from minor forms and
earlier characterized varieties here given specific rank.

It is of interest to note that when Monsieur De Candolle mono-
graphed the Piperaceae for the Prodromus * in 1869 only a few spe-

cies from Costa Rica had been seen (15 numbers of Peperomia and

7 of Piper, collected by Hoffmann)
; but in 1872 he published* the

results of an examination of a somewhat larger number (14 of

Peperomim and 21 of Piper), collected by Oersted.

The individual collections—including the foregoing—on which the

present summation is based, number about 800 specimens of Peper-

omia and 1,300 of Piper, made by some 30 botanists, none of whom
has preserved representatives of more than 20 Peperomias or 3C

Pipers, except for Pittier and Tonduz (205 Peperomias, 523 Pipers).,

and Standley, Rojas Torres, and Valerio (461 Peperomias, 616'

Pipers). Attention should be called to the fact that labels and ref-

erences are somewhat interchanged in different herbaria as betweer
Pittier and Tonduz, so that their numbers are preferably to be as-

cribed to them jointly rather than individually.

As a matter of convenience, locality data for Mr. Standley's very

numerous collections are cited in greatly abbreviated form, except,

in the case of type specimens; a full list of the Costa Rican locali-

ties in which he collected, with altitudes, date, and geographic data,

has already been published."

Notwithstanding the large number of collections that have been

made, the localities that they came from constitute but a small frac-

tion of the area of Costa Rica, from which equally large and sig-

nificant collections remain for the future, since in large part the

species appear to be closely localized.

Apparently conditions are especially favorable for the differentia-

tion of the Piperaceae in Costa Rica, which reaches from the

Caribbean Sea to the Pacific Ocean, rising into a chain of volcanic

peaks separating the two main drainage systems, between which a

high central valley or meseta lies—the divide merging into that oi"

Panama at the one end and melting away into the comparative low-

lands of Nicaragua at the other. This configuration affords a great,

range in precipitation, sunshine and evaporation, and temperature,

for parts of the lower Pacific slope are arid, while almost daily rairt

*DC. Prodr. 16' : 235 «-^71. 1869.

" LInnaea 37 : 333-390, " 1872-1878," actually of July, 1872.
* In a paper by Edwin B. Bartram, Costa Rican Mosses Collected by Paul C.

Standley in 1924-1926. (Contr. U. S. Nat. Herb. 26: 51-114. 1928.)
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and mist characterize the higher volcanic mountains; and the cen-

tral meseta is comparable with the great Reventazon Valley, which

falls from it on the rainy Caribbean slope.

In his publications on the Costa Eican Piperaceae, Monsieur De

CandoIIe draws attention to the extreme richness of this country in

species. The following comparative tabulation of the Piperaceae that

I have recognized in several countries of comparable area not only

brings this fact out but shows some very striking contrasts in the

generic representation and differentiation of the family in these coun-

tries—differentiation of forms being far greater on the continent,

where Pipers predominate, than on the islands, where Peperomias

predominate.
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Costa Rica 23, 000
32, 400

4
4

2
2

2
1

290
92

140
44

434

Panama _- 139

Cuba 44, 200
29, 500

4
6
7

2
2
2

1

1 1

28
28
66

2
1

3

1

1

61
58
79

93

Hispaniola _- -- 92

For all West Indies"

—

153

" As monographed in 1903 by Monsieur De Candolle.

KEY TO GENERA

Stigmas 2 to 5 (mostly 3 or 4).

Spikes axillary or terminal ;
plants suffruticose.

Spikes several on a common penduncle.

1. POTHOMOBPHE (p. 117).

Spike solitary in the leaf axil, or terminal.

2. SABCOBHACHIS (p. 118).

Spikes opposite the leaves, solitary; plants woody. 3. PIPEB, (p. 119).

Stigma 1, more or less penicillate; plants herbaceous.

4. PEPEROMIA (p. 185).

1. POTHOMOBPHE Miq.

Leaves distinctly peltate 1- ^- peltata.

Leaves cordate, not peltate 2. P. umbellata.

1. Pothomorphe peltata (L.) Miq. Comm. Phyr. 37. 1840.

Piper peltatum L. Sp. PI. 30. 1753. {Spelled "pelatum.")

Pcperomia peltata Dietr. Syn. PI. 1: 142. 1831.

Lepianthes peltatum Raf. Sylv. Tellur. 85. 1838.

Heckeria peltata Kunth, Linnaea 13: 565. 1839.

Piper ottonis Auct., as to Costa Rica.

Type LOCALITY : "America calidiore."

Range: From Cuba through the West Indies, and on the mainland from

Eorthern South America to Mexico.
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Costa Rica: La Colombiana Farm. Standlcy ;iG718. 3G724. Hacienda de
Guilcimo, United Fruit Co. 11. Zent and Guacima, Tonduz 14648. Boca de

Zhorqulii, Tonduz 8546. Boruca, Tonduz 3596, 4487, 4782. Matina, Pittier

9723. Tuis, Tonduz 11522, 11523. Tsuritkub, Tonduz 8658. Punta Mala,

Tonduz 6808. Puerto Viejo and SarapiquI River, Biolley 7440. Tsaki, Tonduz
9520. Shirores, Tonduz 9269. Rfo Zhorquin, " Yurquin," TmidMS 8546, Naranjo,
Oersicd 884a. LimOn, Stevens 848, 894. El Arenal, Guanacaste, Standley d
Valet'io 45184. Rio Corozal, Tonduz 9977.

2. Pothomorphe umbellata (L.) Miq. Comm. Pliyt. 36. 1840.

Piper umhellatum L. Sp. PI. 30. 1753.

Peperorma umiellata Kunth, Syn. PI. Aequin. 1: 124. 3822.

Lepimithcs umhcUatum Raf. Sylv. Tellur. 85. 1838.

Hcckeria umbellata Kunth, Linnaea 13: 569. 1839.

Piper domheyanum Auct., as to Costa Rica.

Piper subpeltatum sidaefoUum Auct., as to Costa Rica.

Piper umiellatum glabrum Auct., as to Costa Rica.

Type locality: Hispaniola.

Range: Tlirough the West Indies; and on the continent from Peru and
Brazil to Mexico.

Costa Rica: Trejos, Tonduz 12865. Turrialba, Oersted 906; Tonduz 8844.

La Palma, Tonduz 12608. Carrillo Road. Tonduz 2527. Punta Mala, Tonduz
6808 Tuis, Tonduz 8167, 11522, 11523. Cartago, Cooper 341, distributed as J. D.
Smith 5920. San JosC', Tonduz 693, 1377, 5023. Pcralta, Sfovois 330, 342, 446.

Experiencia Farm, Stevens 546b. La Colombiana Farm. Standley 36713. Las
Pavas, Standley 36094. Tilanln, Standley & Valerio 44218. San Pedro d€

Montes de Oca to Ourridabat, Standley 32776. San Sebastirm, Standley 49351.

Without locality. Kuntzc 1874.

2. SARCORHACHIS Trel.

Spikes axillary 1. s. naranjoana.
Spikes terminal 2, S. anomala.
1. Sarcorhachis naranjoana (C. DC.) Trel. Contr. U. S. Nat. Herb. 26: 17.

1927.

Piper naranjoanutn C. DC. Linnaea 37: 363. 1872.

Type locality: Naranjo, Costa Rica (Oersted 878, the type).

Range: Costa Rica; occurring also in Darien. Panama.
Costa Rica : Rio Hondo, plains of Santa Clara, Cook <& Doyle 616. Hacienda

de Zent, Tonduz 14646. Juan Vifias, Tonduz 1871. El Muneco, Standley d
Valerio 50957, with leaves 10-14X15 cm. Quebrada Serena, Tilarfin, Standley
d Valeria 46172.

2. Sarcorhachis anomala Trel., sp. nov.

A scandent soft shrub, differing from S. naratijoana in it terminal spike (thus
re-sembling the Emzilian Sarcorhachis obtusa (Miq.) Trel.),^ 4X70 mm,, on a
thickened peduncle 15 mm. long, the depressed berries lentieularly elongated
with the rachis.

Type in the U. S. National Herbarium, no. 1,229,452, collected at La Hondura,
Province of San Jos^, Costa Rica, altitude 1,300 to 1,700 meters, March 2-4, 1924,
by Paul C. Standley (no. 37909).

Range: Central mountains of Costa Rica.

^Artanthe obtusa Miq. Syst. Pip. 416. 1844.

Piper ftumincnse C. DC. in DC. Prodr. 16 ': 308. 1869.

.' Piper Gonvallariodorum C. DC. Bull. Herb. Boiss. II. 1 : 356. 1901.
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3. PIPER L.

KEY TO SPECIES

1. Leaves palmately nerved 2.

Leaves pinnately or multiple nerved ItS.

2. Leaves gibbous or very inequilateral at base 3.

Leaves not gibbous, nearly equilateral 4.

3. Glabrous; leaves scarcely 4 by 13 cm 2. P. pertractatum.

Puberulent ; leaves becoming twice as wide 3. P. mag'nifolium.

4. Leaves elongate, not cordate 5.

Leaves usually about half as broad as long 7.

5. Glabrous 6.

Obscurely papillate 6. P. compactum.

Puberulent or velvety 5. P. san-marcosanum.

6. Leaves lance-oblong, 3 by 13 cm 1. P. virillanum.

Leaves subelliptic, twice as wide 13.

7. Petioles not winged, with the leaves truly cordate 8.

Lower petioles often winged, then with cordate blades 13.

8. Glabrous when mature ^
Obscurely papillate 6. P. compactum.

At least locally puberulent or velvety 12.

Locally subvillous 7. P. tilaranum.

9. Leaves scarcely 6 by 12 cm 10.

Leaves becoming 13 to 18 cm. long 11.

Leaves becoming distinctly larger 13.

10. Nerves glandular-granular 8. P. adenophlebium.

Nerves not glandular-granular 4. P. tenuipes.

11. Leaves minutely pale-dotted beneath 9. P. xanthoneurum.

Leaves neither dotted nor granular 10. P. venulosum.

12. Leaves scarcely 7 by 8 cm 13.

Leaves becoming 10 to 13 cm. long 11. P. recuperatum.

13. Glabrous when mature 14.

At least locally velvety or hirtellous 15.

14. Leaves scarcely 8 by 16 cm 13. P. dissimulans.

Leaves becoming much larger ; stigmas on a disk 14. P. smilacifolium.

15. Leaves scarcely 7 by 11 cm 12. P. nicoyanum.

Leaves becoming 16 by 18 cm 15. P. san-joseanum.

16. Midrib subequally branched nearly throughout 17.

Without strong ascending branches upward 30.

17. Leaf-base appreciably acute or else equilateral 18.

Leaf-base appreciably obtuse or very inequilateral 22.

18. Leaves scarcely 7 cm. wide 19.

Leaves becoming fully 10 ciii. wide 22.

If). Spikes short (25 mm.) and pointed 34. P. candelarianum.

Spikes elongate 20.

20. Leaves 3 or 5 nerved from near the base 29. P. guanacastense.

Leaves not triple-nerved 21.

21. Fruit deeply sulcate 30. P. acuminatissimum.

Fruit not deeply sulcate 27. P. arieianum.

22. Leaf-base nearly or quite equilateral 23.

Leaf-base distinctly inequilateral 28.

23. Leaves glabrous above 24.

Leaves pubescent on upper side 27.
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24. Leaves glabrous beneath; nerves not impressed 25.

Leaves ciliate, or the many nerves puberulent or impressed 27.

25. Leaves up to 5 by 10 cm 28. P. cyanophyllum.

Leaves becoming distinctly larger 26.

20. Leaves 8 to 10 cm. wide 24. P. asymmetricum.
Leaves becoming one-half wider 25. P. borucanum.

27. Leaves subovate; nerves not impressed 26. P. prismaticum.

Leaves subelliptie; nerves impressed 21. P. sublineatum.

28. Leaves scarcely 12 cm. long, thin and green— 16. P. tuberculatum minus.
Leaves distinctly larger, firm 29.

29. Leaves lance-oblong, acute-based 20. P. longepetiolatum.

Loaves broadly oblong 19. P. pseudobumbratum.
Leaves lance-ovate 18. P. obumbratifolium.

Leaves elliptic-ovate 17. P. corozalanum.

30. Leaf-base appreciably acute 31.

Leaf-base appreciably obtuse, or cordate at least on one side 63.

31. Petiole characteristically winged; stigmas borne on a style 119.

Petiole not winged, or else the stigmas sessile 32.

32. Leaves glabrous above, between the nerves 33.

Leaves granular or scabrous or pubescent on both sides 213.

33. Leaves glabrous beneath t 34.

Leaves puberulent or pubescent beneath, at least along the nerves 54.

34. Leaves about half as broad as long 35.

Leaves more elongate 40.

35. Spikes short and thick (3 by 25 mm.) 95. P. gracilipedunculum.

Spikes longer and more slender 36.

36. Leaves callous-inrolled at base 204. P. catacryptum.

Leaves not bicalloused at base 37.

.37. Leaves barely 4 by 9 cm 38.

Leaves 4 to 5 by 12 cm,, lance-ovate 207. P. elliptico-lanceolatum.

Leaves about 6 by 14 cm 39.

Leaves 7 to 9 by 15 cm., elliptic-ovate 77. P. caeruleifolium.

Leaves distinctly larger 22. P. brenesii.

38. Leaves elliptic 210. P, leptctneuron.

Leaves rhombic-ovate 216. P. pablense.

39. Spikes thick, with sterile tip 97. P. decurrens.

Spikes slender 96. P. surubresanum.
40. Leaves bicalloused at base 203. P. urophyllum.

Lowest leaves sometimes truncate-cordate 110.

Leaves neither calloused nor cordate 41.

41. Leaves lance-elliptic 42.

Leaves elliptic-suboblong 47.

Leaves lanceolate 53.

42. Leaves scarcely 12 cm. long 43.

Leaves about 15 cm. long 46.

43. Spikes 30 to 40 mm. long 205. P. tractifclium.

Spikes more elongate 44.

44. Spikes filiform 45.

Spikes 3 mm. thick 218. P. coarctatum.
45. Twigs scarcely sulcate 206. P. concinnifolium.

Twigs strongly sulcate in drying 217. P. camosicaule.
46. Spikes 50 to 70 mm. long 166. P. arundinetorum.

Spikes about 100 cm. long 219. P. tuisanum.
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47. Spikes thick, witli slender tip 59. P. impube.

Spikes slenderer or lonser 48.

48. Plants scandent 211. P. xanthostachyTim.

Plants not scandent : 49.

49. Spikes filiform 50.

Spikes 3 mm. thick 51.

50. Nerves from the lower third 215. P. heptaneurum.

Nerves from the lower half 212. P. stenocladum.

51. Leaf-base slightly ineQuilateral 208. P. diquisanum.

Leaf-base essentially equiliateral 52,

52. Lower nerves approximate 214. P. costaricense.

Nerves not congested below 53.

53. Spikes filiform 209. P. tenuispicuin.

Spikes 3 mm. thick 213, P. stenocladophorum,

54. Leaves about half as broad as long 55.

Leaves more elongate 58.

55. Petioles winged; stigmas borne on a style 119.

Petioles not winged, or else stigmas sessile 56.

56. Spikes filiform 57.

Spikes 3 mm. thick 176. P. esquivelanum.

57. Leaves up to 8 by 16 cm 175. P. oppressum.

Leaves nearly 10 by 20 cm 174. P. epigyniuni.

58. Petioles winged; stigmas born on a style 119.

Petioles not winged, or else stigmas sessile 59.

59. Leaves linear-oblong, 2 by 8 cm 224. P. linearifolium.

Leaves lance-oblong, twice as long 60.

Leaves lanceolate or subelliptic, still larger 62.

60. Lower petioles winged
;
glandular-granular 177. P. machadoanum.

Petioles not winged 61.

61. Plant scandent 199, P. silvivagum.

Plant not scandent 179. P. nodosum.

62. Nerves puberulent beneath 185. P. disparipes.

Nerves hispid or silky beneath 180. P. coactoris.

Pubescence subvillous 181, P. villistipulum.

63. Leaves distinctly peltate, large 64.

Leaves not peltate 65.

64. Leaves regularly ovate, glabrous 104. P, peltaphyllum.

Leaves subcordate-ovate, glabrous 105. P. veraguense.

Leaves cordate-truncate, subpentagonal, pubescent- 106. P. copeyanum.

65. Leaves cordate or auricled, large ; petiole long 66.

Leaves shallow or subtruncate-cordate ; petiole moderately long or thick_96.

Leaves short-petioled, if cordate 113.

66. Auricles acute; stigmas borne on a style 107. P. sagittifolium.

Auricles or basal lobes not acute 67,

67. Petiole rather thick and winged, or basal lobes unequal 68,

Petiole slender; basal lobes subequal 90.

68. Sinus lateral, or one lobe large or auricle-like 69.

Sinus basal, the lobes scarcely auricle-like if unequal 82.

69. Petiole equilong on both sides 70.

Petiole observably longer on one side 75.

70. Leaves subpandurately elliptic 108. P. glabrifolium.

Leaves subpandurately oblong 120. P. cenocladum.

Leaves elliptic 109. P. pseudo-glabrifoliuna.

Leaves (with basal auricle) subobovate 71.
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71. Petiole sliortLn- tliaii the auricle 121. P. signatum.

Petiole about equaling the auricle 72.

Petiole longer than the auricle 73.

72. Leaves not buUulate; plant subhirsute 122, P. ciliatifolium.

Leaves buUuln to; plant velvety 123. P. bullulaefolium,

73. Nerve.s i^uberulent beneath 124. P. tinctum.

Pubescence subvillous 74.

74. Auricle as broad as long 125. P. biseriatum.

xVuricie twice as long as broad 126. P. dasypogon.

75. Spikes 5 to 6 mm. thick 76.

Spikes long and slender 77.

7(i. Petiole fleshy-warty ; leaves ovate, puberulent 127. P. magnilimbum.
Petiole not fleshy-warty; leaves villous 128, P, fimbriulatum.

77. Pubescence villous 78.

Puberulent or short-pubescent 80.

78. Leaves bullulate, villous 135, P, silvicola.

Leaves not bullulate 79.

79. Tomentulose-subvillous 131. P. exiguispicum.

Essentially ghibrous 130. P, pseudo-flmbriulatum.

80. Peduncle nt-arly 10 cm. long 132. P. perlongipes.

Peduncle much shorter 81.

81. Leaves somewhat pubescent on both sides__133. P. auritum amplifolium.

Leaves glabrous beneath 134, P, auritifolium,

82. Leaves subpandurately obovate 83.

Leaves broadly ovate 84.

83. Nerves hirtelloua beneath; twigs crisp-velvety 129, P. pentagonum.
Nerves ob.scurely puberulent 110. P. pacacanum,

84. Leaves scarcely longer than broad 111. P. subfuscum.

Leaves more elongate 85.

85. Not fleshy-warty 86.

Nodes and petioles fleshy-warty 89.

86. Basal lobes unequal 87,

Basal lobes nearly equal 88.

87. Leaves broadest at base 112, P. ceibense.

Leaves somewhat narrowed below 113. P. neurostachyum.
88. Nerves puberulent beneath 114. P. escuadranum.

Pubescence crisp-velvety 115. P. irrasum.

Pubescence crisp-villous 117. P. aserrianum,

89. Petiole shorter than the lobes 118, P, cincinnatum.
Petiole longer than the lobes 116. P. palmanum.
Petiole subequal to the lobes 119. P, clavuliger.

90. Nerves deeply impressed 78. P. corrugatum.
Nerves scarcely impressed 91.

91. Petiole winged to the end 79. P, gibbosum.
Petiole usually unwinged 02.

92. Sinus U-shaped 93.

Sinus contracted above the base; nerves yellow 81. P. omega.
93. Drying thin and green 94.

Drying firm and bluish IIU.

94. Glabrous 93.

Nerves somewhat puberulent beneath 80, P, paulownifolium,

95. Blade not crossing the petiole 82, P. carrilloanum.

Margin connate across the petiole 83, P, vallicolum.
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98. Petiole stout, winged; leaves large 97.

Petiole slender 102.

97. Leaf-base obliquely rounded; petiole warty 136. P. mirabile.

Leaf-base narrowly cordate 98,

Leaf-base subtruncate-cordate 99.

98. Loaves elliptic 137. P. evasum.

Leaves ovate 138. P. longevillosum,

99. Loaves dark-granular 139. P. pittieri.

Leaves not glandular-rou^liened 100.

100. Nerves appressed-pubescent beneath 101.

Villous-hirsute 141. P. riparense.

101. Nodes and petiole fleshy-warty 140. P. trimetrale.

Not fleshy-warty 142. P. euryphyllum.

102. Petioles characteristically winged 103.

Only the longest petioles, if any, winged above the base 108.

103. Spikes elongate 104.

Spikes short and thick, with sterile tip 119-

104. Leaves suboblong 93. P. melanocladum.

Leaves lanceolate 72. P. aereum.

Leaves broadly ovate 10^-

Leaves round-ovate, equilateral 106.

105. Stigmas on at least a short style 119-

Stigmas subsessile 73. P. deflexispicum.

106. Plant scandent; leaves 10 cm. wide 84. P. arag-onense.

Plant bushy 107.

107. Loaves 10 cm. wide 85. P. perpuberulum.

Loaves becoming 15 by 15 cm 86. P. cercidiphyllum.

108. Leaves broadly ovate ^--109.

Leaves obliquely lanceolate 112-

109. Leaves drying thin and green 74. P. escasuense.

Leaves drying firm and bluish 110-

110. Upper leaves narrow and acute-based 75. P. tacamahaca.

Leaves all ovate 76. P. subvariabile.

Leaves obliquely and broadly elliptic HI-

111. Nerves puberulent beneath 89. P. cyphophyllum.

Nerves crisp-pubescent beneath 92. P. sinuatifolium.

112. Petiole glabrous 90. P. falcigerum.

Petiole puberulent 91. P. sublaevifolium.

113. Leaves oblanceolate, very obliquely auricled 114.

Leaves lance-oblong, deeply cordulato 227. P. disparispicum.

TiOaves lanceolate, obliquely cordulate 149. P. subaspericaule.

Leaves lance-ovate, ovate, or subobovate, obliquely subcordulate 115.

Leaves not as above US-

114. Petiole glabrate ; nerves puberulent 144. P. auriculiferum.

Petiole appressed-pubescent 143. P. otophonim.

115. Glabrous; leaves faleately pointed 148. P. celatipetiolum.

Nerves puberulent beneath 147. P. disparifolium.

Crisp-hairy beneath; twigs and upper side villous 148. P. insolens.

Generally villous 116-

lia Loaves scabrous 145. P. biauritum.

Leaves scarcely scabrous, small 117.

117. Pubescence stiff beneath 161. P. polytrichum.

Pubescence soft ISO- P- rhodostachyum.



124 coxrRiBUTioNS from the national herbarium

118. Petiole mostly winged; stigmas on a style 119

Stigmas sessile, even though petiole winged l-^S

119. Leaves less tlian twice as long as broad, or elliptical if slightly longer_120

Leaves about twice as long as broad 133

Leaves more elongate 143

120. Peduncle filiform; villous throughout 121

Peduncle not flLform and villous 122.

121. Leaves short-acuminate; spikes with hairy tip 31. P. urostachyum.

Leaves narrowly caudate 32. P. arcte-acuminatuni.

122. Leaves (mature) glabrous above between the nerves 123.

Leaves pubescent on both sides 131

123. Leaves glabrous beneath 124.

Nei-ves, at least, pubescent beneath 126.

124. Leaves glandular-granular 125.

Leaves scarcely granular 48. P. submultiplinerve.

125. Upper leaves elliptic and acute-based 43. P. pachystylum.

Leaves all equilaterally ovate 47. P. labe-culatum.

126. Spikes thick and short (10 by 20 mm.) 127

Spikes slender or elongate 128,

127. Leaves ovate 39. P. cuspidispicum.

Leaves elliptic 38. P. pubinerve.

128. Petiole winged throughout 129.

Petiole winged only below the middle 49. P. nudifolium.

Petiole winged only near the base ; leaves bullulate__33. P. irazuanum.

129. Leaf-base appreciably acute 45. P. annulatum.

Leaf-base obtuse or subcordulato 130

130. Leaves scarcely 6 by 12 cm 53. P. altevaginans.

Leaves becoming 7 by 16 cm 55. P. operosum.

Leaves becoming 9 by 18 cm 57. P. zhorquinense.

131. Petiole 5 mm. long 41. P. dryadum.

Petiole and spikes elongate 132.

132. Leaves strongly bullulate-rugose 33. P. irazuanum.

Leaves not bullulate 42. P. rufescens.

133. Leaves (mature) glabrous above between the nerves 134.

Leaves pubescent on both sides 40. P. viridispicum.

134. Leaves glabrous beneath 135.

Nerves, at least, pubescent beneath ; spikes elongate 137.

135. Spikes short and thick 136.

Spikes elongate 46. P. pseudopropinquum.

136. Flowering internodes short 36. P. curtispicum.

Flowering internodes elongate 37. P. ripicola.

137. Petioles and twigs glabrate 138.

Petioles (and twigs below them) somewhat hairy 139.

138. Nerves obscurely puberulent 67. P. orosianum.

Nerves velvety-subhirtellous 44. P. viridifolium.

Nerves hirtellous-subhirsute 66. P. brevistylum.

139. Leaves oblique, subfalcately pointed 140.

Leaves nearly equilateral, or else short-acuminate 141.

140. Pubescence appressed-silky 56. P. subserxceum.

Pubescence upcurved-subvillous 54. P. pexum.

141. Nerves subappressed-pubescenr 142,

Nerves subvillous-hirsute 73. P. deflexispicura.

142. Nerves subcrisp-hirteilous 58. P. detonsum.

Nerves appressed-pubescent 52. P. jubatum.
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143. Leaves more than one-third as broad as long 144.

Leaves relatively narrower 149.

144. Leaves glabrous 145.

Nerves, at least, puberulent or pubescent beneath 147.

145. Leaves obliquely subcordulate 69. P. coilostachyum.

Leaves scarcely cordulate 146.

146. Leaves green 46. P. pseudopropinquum.

Leaves bronzing; style obsolete 72. P. aereum.

147. Leaves not cordulate, scarcely 18 cm. long 137.

Leaves cordulate at the narrowed base 148.

148. Bracts not calcarate 50. P. cMrripoense.

Bracts calearately thickened 51, P. calcaratum.

149. Leaf-base not truncate 150.

Leaf-base obliquely truncate-cordulate ; subvillous 155.

150. Petioles and twigs glabrous 151.

Petioles, and usually twigs below them, pubescent 152.

1.51. Spikes thick and short (10 by 20 mra.) 35. P. artanthopse.

Spikes slenderer and longer 68. P. arcessitum.

152. Leaves at least minutely glandular-granular 153.

Leaves not glandular-granular 154.

153. Nerves puberulent beneath 61, P. tarrazuense.

Nerves crisp-pubescent beneath 62. P. subzhorquinense.

154. Petiole subpuberulent 65. P. calvirameum.

Petiole hirsute 64. P, sinugaudens.

Petiole subvillous 60. P. figlinum.

Crisp-villous 63. P. ripense.

155. Leaves glabrous above 71. P. pallidifolium.

Leaves mostly hairy on both sides 70. P. tonduzii.

156. Mature leaves glabrous above between the nerves 157.

Leaves rough or pubescent on both sides 213.

157. Plants spreading or repent or scandent 158.

Plants not repent or scandent 169.

158. Leaves glabrous or quickly glabrescent beneath i 159.

Nerves, at least, pubescent beneath 166.

159. Twigs glabrous 160.

Twigs somewhat pubescent; leaves elongate 165.

160. Leaves about half as broad as long 161.

Leaves more elongate 162.

161. Leaves scarcely 6 cm. wide 170. P. bryogetum.
Leaves nearly twice as wide 165. P. concepcionis.

162. Midrib distinctly nearer one side 200. P. reptabundum.
Midrib subcentral 163.

163. Leaves about 3 by 11 cm 194. P. dotanum.
Leaves 5 to 6 cm. wide 164.

164. Nerving of leaves pinnate 166. P. arundlnetorum.
Nerving multiple 169. P. pseudo-aduncum.

165. Leaves scant 4 by 11 cm 198. P. carpinteranum.
Leaves 5 by 16 cm 201. P. flavirameum.

166. Nerves subvelvety beneath 168. P. pendens.
Nerves puberulent beneath 84. P. aragonense.
Nerves appressed-pubeseent beneath 167.

167. Many leaves acute-based 199. P. silvivagum.
Leaves scarcely acute-based 168.

66747—29 2
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168. Leaves not rugose 190. P. subdivaricatum.

Leaves becoming subiugose 192. P. zonulatispicum.

169. Leaves glabrous or quickly glabrescent beneath 170.

Xerves, at least, puberulent or pube.scent beneatli 187.

170. lieaves about half as broad as long, 7 to 10 cm. wide 171.

Leaves more elongate, or much smaller 176.

171. Leaves about 7 cm. wide 172,

Leaves about 10 cm. wide 173.

172. Leaves ovate-elliptic 77. P. caeruleifolium..

Leaves subquadrate 244, P. subquadratum.
17.'1 Nerves from the lower third 163. P. scleromyelum.

Nerves from the lower half 174.

171. Leaf-base equilateral 175.

Leaf-base inequilateral 154. P. anisophyllum.

175. All except 2 nerves basal 87. P. dumetorum.
Eight nerves from above the base 88. P. zentanum.

176. Leaves scant 4 by 15 cm 177.

Leaves becoming 5 to 7 or 9 cm. wide 180,

177. Leaf-base inequilateral; twigs slender, granular 178.

Ijeaf-base equilateral 179.

178. Petiole 10 mm. long 197. P. verruculosum.

Petiole scarcely one-half as long 196. P. verruculigerum.

179. Upper leaves acute-based 37.

Leaves all rounded at base 171. P. matinanum.
ISO. Leaves seant 16 cm. long 181.

Leaves becoming 16 to 20 cm. long 184.

181. Leaves falcately pointed 182.

Leaves not falcate 183.

182. Nerves 5 pairs 98. P. micranthera.

Nerves 4 pairs, impressed 23. P. seductum.

183. Spikes filiform 172. P. cabagranum.
Spikes 3 by 70 mm 99. P. opacibracteum.

184. Leaves obscurely unguiculate at base 100. P. unguiculifenim.

Leaves not unguiculate 185.

185. Leaves lance-oblong 186.

Leaves lanceolate 102. P. terrabanum.
Leaves elliptic-oblaneeolate 103. P. longistipulum.

186. Leaves cordulate 101. P. xiroresanum.
Leaves not cordulate 167. P, sulcinervosum.

187. Leaves about half as broad as long 188.

Leaves more elongate 198.

188. Leaves scarcely 6 by 12 em 189.

Leaves becoming appreciably larger 191.

189. Twigs striate^ hirtellous-hirsute 220. P. striatum.

Twigs somewhat hirsute-subvillous 190.

190. Some leaves rotund 221. P. guacimonum.
Leaves ovate-subelliptic 222. P. poasanum..

191. Leaves obliquely cordulate 162. P. nigricaule.

Leaves scarcely cordulate 192.

192. Leaf-base nearly equilateral 193.

Leaf-base somewhat inequilateral 195.

193. Twigs somewhat crisp-pubescent 223. P. silvanorum.
Twigs glabrous or quickly glabrescent 194.
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194. Petiole scarcely 10 mm. long 152. P. vicinum.

Petiole becoming twice as long 151. P. chrysostachyum.

195. Nerves velvety beneath 196.

Nerves appressed-pubescont beneath 197.

Nerves subcrisp-pubescent beneath 155. P. pseudodilatatum..

196. Spikes about 50 mm. long 157. P. uvitanum.

Spikes twice as long 158. P. alajuelanum.

107. Twigs and petioles gUibrous 173. P. blepharilepidum.

Twigs and petioles puberulent 150. P. virgultorum.

Twigs transiently soft-pubescent 189. P. pubens.

198. Loaf-base equilateral; nerves impressed 199.

Leaf-base inequilateral or else the nerves not impressed 200.

199. Spikes hooked
;
peduncle long 225. P. pseudo-lanceaefolium.

Spikes not strongly curved 164. P. subsessilifolium.

f:00. Leaves obliquely cordulate, over 15 cm. long 201.

Leaves scarcely cordulate, or else smaller 202.

201. Nerves puberulent beneath 149. P. subaspericaule.

Nerves appressed-hirtellous 150. P. virg-ultorum.

Nerves transiently villous 159. P. villosisquamulum.

202. Leaves scarcely 7 by 15 cm 203.

Leaves becoming somewhat larger 208.

203. Nerves appressed-pubescent beneath 204.

Nerves crisp-pubescent beneath 207.

204. Twigs quickly glabrescent 189.

Twigs more persistently hispid-hirsute 205.

Twigs subvillous 202. P. pilibaccum.

205. Pubescence of twigs upcurved 190. P. subdivaricatum.

Pubescence retrorse 206.

206. Twigs pale-granular 192. P. zonulatispicum.

Twigs scarcely granular 191. P. rotundibaccum.

207. Bracts gray; peduncle 20 mm. long 193. P. ejuncidum.

Bracts white
;
peduncle shorter 195. P. pseudo-albuginiferum.

208. Nerves puberulent or papillate beneath 209.

Nerves crisp-hairy beneath 182. P. tabanicidum.

209. Twigs glabrous 210.

Twigs transiently puberulent 187. P. imparipes.

Twigs crisp-pubescent 183. P. barbulatum.

210. Petiole glabrous ^ 211.

Petiole puberulent 184. P. umbricola.

211. Nerves rough ; twigs granular 188. P. papulatum.

Nerves scarcely roughened 212.

212. Leaves scarcely 5 cm. wide 188. P. leptocladum.

Leaves 6 to 8 cm. wide 185. P. disparipes.

Leaves 9 cm. wide 178. P. brachistophodum.

213. Leaves about half as broad as long 214.

Leaves more elongate 244.

214. Leaves scarcely scabrous 215.

Leaves graimlar-roughened or scabrous above 219.

215. Pubescence appressed; leaves scarcely rugose 216.

Pubescence subhirsute 153. P. pelliticaule.

Pubescence villous 218.

216. Leaves scarcely 8 by 15 cm 217.

Leaves 8 to 9 by 16 to 19 cm 285. P. domingense.
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217. Pefluncle about 15 mm. long 252. P. salinasanum.
Peduncle one-half as long 262. P. verbenanum.

218. Leaves subcordulate 94. P. tortuosipilum.

Leaves not cordulate 156. P. zacatense.
219. Pubescence of nerves appressed 220,

Pubescence crisp or spreading 233.

220. Leav(>s somewhat rugose, commonly 15 to 18 cm, long 221.

Leaves scarcely rugose 222,

221. Leaves subcordulate, inequilateral 262. P. verbenanum
Leaves scarcely cordulate 256. P. spicilongum

222. Twigs pale-granular 223.

Twigs scarcely granular 224.

223. Leaves 6 by 12 cm 265. P. carminis.

Leaves 16 to 19 cm. long 272. P. punctiunculatum,
224. Leaves 12 to 15 cm. long 225.

Leaves becoming 15 to 20 cm. long 226.

225. Leaves becoming lepidote 274. P. injucundum.
Leaves scarcely lepidote 252. P. salinasanum,

226. Leaves becoming rugose 227

Leaves scarcely rugose 243. P. tsuritkubense

227. Twigs pale-granular 228.

Twigs scarcely granular 229.

228. Leaves about 5 by 10 cm 229. P. cartagoanum.
Leaves about 8 by 15 cm 239. P. bisasperatum,

229. Leaves about 12 cm. long 230

Leaves 13 to 15 cm. long 232

Leaves becoming 18 cm. long 253, P, griseo-pubens.

230. Twigs hispid; bracts white 275. P. albuginifenim.

Twigs hirsute-subvillous 231,

231. Leaves brown-granular 269. P. fusco-granulatum.

Leaves white-scabrous 237. P. reventazonis.

232. Leaf-base acute 236. P. echeverrianum.

Leaf-base obtuse 240. P. pavasense,

233. Twigs pale-granidar 234,

Twigs scarcely granular 236,

234. Leaves about 10 cm. long 231. P. gonagricum.
Leaves 12 to 15 cm. long 235,

235. Spikes 4 by 50 to 60 mm 277. P. lanatibracteum.

Spikes twice as long 270. P. baculiferum.

236. Leaves about 10 em. long 237.

Leaves 12 to 15 cm. long 239.

Leaves becoming 15 to 20 cm. long 241.

237. Leaves blunt-pointed 230. P. sepicola.

Leaves sharply acuminate 238.

238. Peduncle 10 mm. long 233. P. curvipilum.

Peduncle one-half as long 232. P. pejivallense.

239. Twigs subtomentose or subvillous 262. P. verbenanum.
Twigs hispid-hirsute 240.

240. Leaves glistening-punctulate 274. P. injucundum.
Leaves white-scabrous 263. P. valetudinarii.

Leaves transiently pubescent 266. P. coronatibracteum.

241. Leaves glistening-punctulate 268. P. scintillans.

Leaves white-scabrous 242.
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242. Spikes not strongly curved 243.

Some spikes curved 250.

243. Leaves lepidote 272. P. punctiunculatum.

Leaves scarcely lepidote 243. P. tsuritkubense.

244. Leaves scarcely scabrous ; 245.

Leaves granular-roughened or scabrous above 247.

245. Nerves appressed-hispid 189. P. pubens.

Leaves appressed-hirsute 246.

Leaves subvillous 156. P. zacatense.

246. Spikes filiform 284. P. perhispidum.

Spikes 3 mm. thick 238. P. pseudofuligineum.

247. Pubescence of nerves appressed 248.

Pubescence of nerves spreading 260.

248. Twigs pale-granular 249.

Twigs scarcely granular 258.

249. Leaves some 12 to 15 cm. lon.ii 250.

Leaves becoming 15 to 20 cm. long 273. P. enaoUitum.

250. Spikes not strongly curved 251.

Spikes hooked or strongly curved 226. P, celitidifolium.

251. Twigs glabrous 248. P. anguillaespicum.

Twigs at least transiently pilose or hispid 252.

252. Leaves minutely granular 283. P. ventoleranum.

Leaves white-scabrous 276. P. phanerolepidum.

253. Leaves about 12 to 15 em. long 254.

Leaves becoming 15 to 20 cm. long 257.

254. Leaves very lepidote 267. P. subhirsutum.

Leaves scarcely lepidote 255.

255. Twigs glabrous 259. P. torresanum.

Twigs hispid 234. P. pergeniculatum.

Twigs transiently subvillous 256.

256. Leaves lanceolate 242. P. cookii.

Leaves oblanceolate 250. P. oblanceolatum.

257. Leaves csiudately pointed 258.

Leaves scarcely caudate 259,

258. Pubescence yellow 286. P. flavescens.

Pubescence not yellow 287. P. suberythrocarpum.

259. Peduncle velvety 260. P. inhorrescens.

Peduncle appressed-pubescent 264. P. submoUe.

260. Leaves becoming rugose 261.

Leaves scarcely rugose 274.

261. Twigs pale-granular 262.

Twigs scarcely granular ^ 265.

262. Leaves 4 by 10 cm., caudate 258. P. caudatifolium.

Leaves 12 to 16 cm. long 289. P. rugosifolium.

Leaves becoming 15 to 18 or 20 cm. long 263.

263. Petiole 10 to 15 cm. long 264.

Petiole one-half as long 261. P. squali-pelliculum.

264. Nerves flattened above 239. P. blsasperatum.

Nerves convallate above 254. P. leucophlebium.

265. Leaves about 10 to 15 cm. long 266.

Leaves becoming 15 to 20 cm. long 272.

266. Leaves very bullulate 267.

Leaves openly lacunose 289. P. rugosifolium.

Leaves merely rugose 268-
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267. Leaf-base appreciably obtuse 290. P. pseudopsis.

Leaf-base appreciably acute 288. P. pileatum,

268. Leaf-base appreciably obtuse 269,

Leaf-base appreciably acute; twigs villous 246. P, laevius.

269. Leaves scabro-hispid 270.

Leaves seabro-hirsute 271.

270. Peduncle scarcely 5 mm. long 275. P. albuginiferum.

Peduncle twice as long 263. P. valetudinarii.

271. Spikes subfiliform 251. P. comatum.
Spilies 3 mm. thick 249. P. dumeticola.

Spikes 4 by 75 mm 282. P. capacibracteum.

272. Leaf-hairs stiff 261. P. squali-pelliculum.

Leaf-hairs soft except at base 273.

273. Petiole 10 to 15 mm. long 254. P. leucophlebium,
Petiole scarcely 10 mm. long 245. P. machucanum.

274. Twigs pale-granular 275.

Twigs scarcely granular 283.

275. Leaves 10 to 15 cm. long 276.

Leaves becoming 15 to 20 em. long 281.

276. Twigs quickly glabrescent 277.

Twigs persistently pubescent _• 279.

277. Leaf-base appreciably obtuse 279. P. pullibracteatum.
Leaf-base appreciably acute 278.

278. Leaves granular and lepidote 281. P. curridabatanum.
Leaves white-scabrous 257. P. trichophlebium.

279. Twigs hispid 280.

Twigs hirsute 247. P. granulatum.
280. Peduncle short 255. P. scalpens.

Peduncle elongate 278. P. lanosibracteum.
281. Leaves with hard-based hairs above 241. P. talamancanum.

Leaves not hirsute above 282.

282. Leaves lepidote 267. P. subhirsutum.
Leaves scarcely lepidote 280. P. fusco-bracteatum.

283. Leaves about 12 to 15 cm. long 284.

Leaves becoming 15 to 20 cm. long 287.

284. Leaves not hirsute ab(tve 28C.
Leaves with hard-based hairs above 240. P. pavasense,

285. Leaf-base appreciably obtuse 250. P. oblanceolatum.
Leaf-base appreciably acute J 28€.

286. Twigs hispid or crisp-pubescent __271. P. rectamentum.
Twigs villous-hirsute 235. P. genuflexum.

287. Spikes often curved 228. P. aduncifolium.
Spikes essentially straight 256. P. spicilongum.

1. Piper virillanum C. DC. Anal. Inst. Pis.-Geogr. Costa Kica 9: 158. 1897.

Type locality: Rio Virilla, San Jos6, Costa Bica {Tonduz 9831, the type;
distributed also as J. D. Smith 7145).

R-^nge: Upper Pacific sl(»pe of Costa Rica.

Costa Rica: Rio Virilla, Tonduz 10127 (distributed also as J. D. Smitii
7301).

2. Piper pertractatum Trel., sp. nov.

A shrub, nodose, glabrous; flowering internodes slender and short; leaves
lanceolate, protracted-acute, gibbously oblique, moderate (3.5 to 4X11 to 13
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cm. ) ,
palmately 3 or obscurely 5 or 7 nerved

;
petiole short ( scarcely 10 mm. )

,

not winged; spikes as yet some 2 X 50 mm.; peduncle slender, 10 to 15 mm.
long; bracts concave.

Type in the U. S. National Herbarium, no. 1,080,638, collected at Nuestro Amo,

Alajuela, Costa Rica, February, 1919, by Ot6n Jimenez.

Range] : Pacific slope of Costa Rica.

Costa Rica: Rodeo de Pacaca, Fittier 3294. Tilarfin, Standley d Valerio

45694, 45710. Rfo Febas, San Juan, V Jimenez 817.

3. Piper magnifolium (C. DC.) Trel.

Piper pscudo-lindenii magnifolmm C. DC. Linnaea 37: 336. 1872.

Type locality: Naranjo, Costa Rica {Oersted).

Range: Caribbean slope of Costa Rica.

Costa Rica: Tuis, Tondu-z 12293. Tsaki, Tonduz 9530. Hacienda de Zent,

Tonduz 9530, 14650.

4. Piper tenuipes C. DC Bot. Gaz. 70: 174. 1920.

Piper medium Auct., as to Costa Rica.

Type locality: San Ram6n, Costa Rica {Brenes 14193, the type).

Range: Pacific slope of Costa Rica.

Costa Rica : San Ram6n, Brenes 14196, 14502. Also, in varying forms

;

Naranjos Agrios, Standley & Valerio 46418, 46488. Los Ayotes^ Stcmdlcy &
Valerio 45562. Quebrada Serena, Standley & Valerio 46226. La Tejona, Stand-

ley d Valerio 45756, 45854. CapuUn, Rio Grande de Tfircoles, Standl-ey, 40147.

Bay of Salinas, Pittier 2924. Nicoya, Tonduz 13938. Matambfi, Gook & Doyle

703.

5. Piper san-marcosanum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 158.

1897.

Type ixicality: San Marcos, Costa Rica (Tonduz 7557, the type).

Range: Pacific slope of Costa Rica.

Costa Rica: La Ventolera, Volcfin de Poils, Standley 34540. Viento Fresco,

Alajuela, Standley d Torres 47928.

6. Piper compactum Trel., sp. nov.

A dense shrub, 2 to 5 meters tall, nodose; flowering internodes slender, elon-

gate, drying dark, glabrous; leaves lance- or ovate-elliptic, mucronately long-

acuminate, acute at base or less commonly rounded, moderately small {4.5 to

5X10 to 12 cm.), palmately 5 or obscurely 7 nerved, typically minutely papillate

at base of the nerves beneath
;
petiole rather short ( 10 to 15 mm. ) , slender,

not winged or on the lower leaves winged to the middle, obscurely papillate;

spikes in fruit 4X60 to 80 mm.; peduncle slender, 15 mm. long, papillate; bracts

angular-snbpeltate, ciliate ; stigmas 3, sessile; berries flask-shaped, somewhat

granular.

Type in the U. S. National Herbarium, no. 1,307,255, collected near Santa

Marfa de Dota, Province of San Jos6, Costa Rica, altitude 1.500 to 1,800 meters,

December, 1925, by Paul C. Standley (no. 41801).

Range : High central divide of Costa Rica.

Costa Rica : Santa Maria de Dota, Standley d Valerio 43184, broader-leaved.

7. Piper tilaranum Trel., sp. nov.

A shrub 2 to 4 meters tall; nodes sparsely crisp-villous ; leaves round-ovate,

mucronately long-acuminate, rounded below or subacute at the very base, rather

large (5.5X12 to 11X16 cm.), palmately 5 nerved, the nerves sparsely crisp-

villous at base on both sides; petiole 10 to 20 mm. long, not winged, sparsely

villous; spikes (young) 3X60 mm.; peduncle 10 mm. long, loosely villous;

bracts concave, white-pubescent ; stigmas 3, sessile.
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Type in the U. S. National Herbarium, no. 1,307,464, collected near Tilaran,

Province of Guauacaste, Costa Rica, altitude 500 to 650 meters, January, 1926,

by Paul C. Standley and Juvenal Valerio (no. 46596).

Range: Pacific slope of central Costa Rica.

Costa Rica: Tilaran, Standley d Valerio 44182, 44247, 46085, 46589, 46995.

8. Piper adenophlebiuni Trel., sp. nov.

A small shrub, scarcely 2 meters tall; flowering internodes transiently pulveru-

lent ; leaves ovate or elliptic, acuminate, rather rounded at base or subcordately

contracted, 4.5 to 6X10 cm., palmately 5 or obscurely 7 nerved, the purple nerves

glandular-granular below, glabrous; petiole short (10 mm.), not winged, often

puberulent and glandular ; inflorescence unknown.

Typo in the U. S. National Herbarium, no. 1,307,6:^1, collected at El Muneco,

Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters, March 6, 7,

1926. by Paul C. Standley and Rub6n Torres (no. 51104),

Range: Upper lieventaz6n Valley, Costa Rica.

9. Piper xanthoneurum. Trel., sp. nov.

A glabrous shrub 3 meters tall ; leaves elliptic, subrhombically inequilateral

above the middle, acuminate, acute at base, 6 to 8X18 to 15 cm., palmately 5

or obscurely 7 nerved, minutely pale-punetulate beneath with the pale veins

more or less moniliformly granular
;
petiole 10 to 15 mm. long, not winged

;

spikes (very young) 1X10 mm. ; bracts concave, ciliate.

Type in the U. S. National Herbarium, no. 1,229,384, collected on the Cerro de

la Carpintera, Province of Cartago, Costa Rica, altitude 1,500 to 1,850 meters,

February, 1924, by Paul C. Standley (no. 35505).

Rangb: Upper Reventazfin Valley, Costa Rica.

Costa Rica : Turrialba, ? Tonduz 4111 ; Cook d Doyle 369.

10. Piper venulosum Trel., sp. nov.

A glabrous shrub 2 to 4 meters tall ; leaves broadly lanceolate, attenuate

rather than acuminate, subequilaterally acute at base, 4 to 6X11 to 13 cm.,

palmately 5 or 7 nerved, venulose : petiole 10 to 15 ram. long, not winged

;

spikes 3X60 to 90 mm. or more; peduncle filiform, 15 to 20 mm. long; bracts;

concave, glabrate ; berries small, oblong, glabrous ; stigmas 3, sessile.

Type in the U. S. National Herbariunr, no. 716,432, collected near San Riim6n.

Costa Rica, by A. M. Brenes (no. 14192).

Range : Pacific slope of central Costa Rica.

Costa Rica: Tilaran, Standley d Valerio 45702. Pena Bianca, 1 Fit tier'

11949. Buenos Aires, V Tonduz 4901.

11. Piper rs^uperatum Trel., sp. nov.

Piper medium Auct., as io Costa Rica.

A puberulent shrub ; leaves broadly ovate, mucronately acuminate, roundec.

at base or subtruncate with a deltoid contraction into the petiole, palmately

T nerved ; petiole 8 to 15 mm. long, not winged ; spikes 4X60 to 70 mm. ; peduncle

slender, 10 to 15 mm. long; bracts concave, ciliolate; berries small, ovoid,

glabrous; stigmas 3, sessile.

Type in the U. S. National Herbarium, no. 796,471, collected in forests of Santo
Domingo de Golt'o Dulce, Costa Rica, March, 1896, by A. Tonduz (no. 9927;

distributed also as J. D. Smith no. 7134).

Range: Lowlands of southwestern Costa Rica.

12. Piper nicoyanum C. DC. Bot. Gaz. 70: 174. 1920.

Type locality: Nicoya, Costa Rica {ToMuz 13689, the type).

Range: Lowlands of northwestern Costa Rica.
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Costa Rica: Nicoya, Tonduz 13695, 13606. Las Huacas, NIcoya Peninsula.

Cook d Boyle 735. El Arenal, Valerlo 131. Capulln, Rio Grande de Tfircoles,

Standley 40190.

13. Piper dissimulans Trel., sn. nov.

Piper papantlense Auct, as to Costa Rica.

Piper plantaffineum Auct., as to Costa Rica.

A glabrous shrub ; leaves acuminiite, subelliptic and rounded or subacute at

base, or the lower leaves' broadly ovate and cordate, 5X10 to 8 or 12X16

cm., palmately 7 or 9 nerved; petiole 10 to 15 mm. long and unwinged, or on

the lower leaves 20 to 35 mm. long and winged to or beyond the middle;

spikes 2 (or in fruit 5) X80 to 150 mm.; peduncle very slender, 15 to 20

mm. long; bracts rounded-subpeltate, ciliate; berries small, subglobose-oblong,

glabrous ; stigmas 2 to 4, minute, sessile.

Type in the U. S. National Herbarium, no. 798,447, collected in forests of

Las Vueltas, Tucurrique, Costa llicct, altitude 635 meters, November, 1898, by

A. Tonduz (no. 12773).

Range : Caribbean slope of central Costa Rica.

Costa Rica: Pejivalle, Cartago, Standleu d Valeric 46718. Las Pavas,

Reventaz6ii, Pittier 3186. Juan Viuas, Cook d Doyle 311. Gloria de Juan Viuas,

Pittier 3659. Rio Tuis, Tmiduz 8168. Turrialba, Tonduz 2110, 4110, 8290.

14. Piper smilacifolium H. B. K. Nov. Gen. & Sp. 1: 56. 1815.

Enckea smilacifolia Kunth, TJnnaea 13 : 605. 1839.

Piper discophorum C. DC. Bull. Soc. Bot. Belg. 30': 201. 1891.

Type locality : Caripe, Venezuela.

Range: Northern South America to Guatemala, at low altitudes.

Costa Rica: Surubres, San Mateo {Biolley 4047, type of P. discophorum).

Capulm, Rfo Grande Ue Trircoles, Standlcy 40118, 40143. MatambQ, Nicoya

Peninsula, Cook d Doyle 695. Nicoya, Tonduz 13965. Punta Mala, Tondiiz

6789. Tilarfin, Standley d Valerio 44189. Hacienda de GuScimo, Tonduz 14660.

La Palma, Tonduz 6733. Puerto Viejo and SarapiquI River, Biolley 6915.

Shirores, Tonduz 9275. Zhorqufn, Tondvz 8556, 8594. Finca Montecristo,

Standley d Valerio 48553. Lini6n, Stevens 850. Rio Corozal, Tonduz 7142^

9981. Sipurio, Tonduz 8705.

15. Piper san-joseanum C. DC. Linnaea 37: 351. 1872.

Piper ma/rginatum Auct., as to Costa Rica.

Type looality : Mount Aguacate, near San Jos^, Costa Rica {Oersted 893^

the type).

Range: Central Costa Rica on the Pacific slope, and Panama.

COBTA Rica: Mount Aguacate, Oersted 869, 892, 894. San Juan, Rio Virilla,.

Tonduz 12728. Llanos de Turrflcares, Pittier 501. Boruca, Tonduz 4481, 4661.

Rodeo de Pacaca, Pittier 1593, 3320, "3820." Carmona, Rio Nandayurl,.

Jimenez 393. Escasfl, Standley 32346. El Bols6n, Guanacaste, Pittier 2610,

Llbano, Standley d Valerio 44924. Tilaran, Standley d Valerio 44249, 45706.

Los Conventillos, Salinas Bay, Tonduz 2875.

15a. Piper san-joseanum minor Trel., var. nov.

Smaller, with leaves 6.5X10 cm.

Type in the U. S. National Herbarium, no. 577,927, collected at Nicoya, Costa

Rica, by A. Tonduz (no. 13695).

Range: Pacific lowlands of Costa Rica.

16. Piper tuberculatum minus C. DC. in DO. Prodr. 16': 266. 1869.

Type locality: Santa Marta, Colombia {Balbis).

Range: Colombia to Guatemala.
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Costa Rica: Without locality. Hoffmann 749. Aguacaliente, Oersted 897,

Alajuela, Smith 6747. Cartago. Oersted 898. San Jos^. Tmduz 7306. Suru-

bres, San Mateo, Biolley 7051. Sabana de las ChiquialP, Pittier 2958 Capulln,

Rfo Grande de Tdrcoles, StandJey 40169. Boca Culebra. Pittier 12081. Salinas

Bay, Pittier 2925. Nicoya. Tonduz 13693. Bebedero. Guanacaste. Btandley d

Valerio 46680. TilarSn, Standlcy d Valerio 46568. Colonia Carmona, ,/im^-

MC2 363.

17. Piper corozalanum Trel., sp. nov.
*

Piper geniculatum Auct., as to Costa Rica.

A glabrous or obscurely hirtellous shrub; leaves broadly subovate-elliptic

abruptly short-acuminate, rounded at base and shorter on one side, 9 to 11X17 tci

21 cm., pinnately nerved throughout, the nerves about 12X2; petiole scarcelj

2+8 mm., winged to the end; spikes 2 to 3X120 to 140 mm.; peduncle 15 mm,
long ; bracts sublunulate ; berries depressed, quadrately elongate with the rachis

stigmas 3, sessile.

Type in the U. S. National Herbarium, no. 796,338. collected along the RI<'

Corozal, near Santo Domingo de Golfo Dulce, Costa Rica. April. 1896. by A
Tonduz (no. 10001; distributed also as J. D. Smith no. 7130).

Range: Pacifie lowlands of Costa Rica.

Costa Rica : Santo Domingo de Golfo Dulce, Tonduz 9895 ; distributed also as;

J. D. Smith 7146. Boca Zacate, Punta Mala, Tonduz 6824. Los Ayotes, Tilarfln,

8tandlev & Valerio 45571. La Tejona, Tilaran, Standlcy & Valerio 45934.

18. Piper obumbratifolium Trel.. sp. nov.

A shrub, slightly puberulent on the axes and on the nerves beneatl! : leaves!

subovate-oblong or elliptic, gradually pointed rather than acuminate, unequally

rounded at base or subcordulate on the shorter side, 10 to 15X27 to 30 cm.,

pinnately nerred nearly to the end, the nerve,s about 12X2; petiole 5-i-15 mm.,

winged to the end; spikes (very young) 2X13 mm, niucronate ; bracts round-

ish-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,307,309 (also as no. 1,307,308),

collected near Tilanln. Province of Guanacaste, Costa Rica, altitude 500 to 650

meters, January, 1926, by Paul C. Standley and Juvenal Valerio (no. 44387).

Range: Pacitic slope of C<^sta R'ca.

19. Piper pseudobumbratum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9:

171. 1897.

Type] ix)calitt: El Muelle, Rio Harapiquf, Costa Rica {Biolley 7438, the type).

Range: Caribbean slope of Costa Rica.

20. Piper longepetlolatum (C DC.) Trel.

Piper geniculatum lonf/epetiolatum C. DC. Bull. Soc. Bot. Belg. 30 ': 201. 1891.

Type locality: El General, Costa Rica (Tonduz 3384, the tyiie).

Range: Pacific slope of Costa Rica.

Costa Rica : Los Palmares. Tonduz 3391.

21. Piper sublineatum Kuntze, Rev. Gen. 2: 565. 1891.

Piper biolleyi C. DC. Bull. Soc. Bot. Belg. 30': 210. 1891.

Type locality : Angostura, Costa Rica (Kuntze).

Range: Caribbean slope of Costa Rica.

Costa Rica: La Colombiana Farm, Standley ? 36679. Carrillo Road (Tondui'.

2529, type of P. biolleyi). Chilamate, Biolley 7442. Santa Clara, Las Delicias,

Biolley 10673. Tsaki, Tonduz 9528. Tuis, Twiduz 8161, 11526. Shirores,

Tonduz 9278. Turrialba, Smith 4938 ; Tonduz 8385. Juan Vinas, Cook d DoyU
257, 289. El Mufieco, standley 33671, 33677: Standley d Valerio 51045. Peji-

valle. Standley d- Valerio 46733. Peralta, Sfevenx 413. 535b.—Also, possibly
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separable, from the Pacific slope : El General, Tonduz 3396. Cabeceras del

Diqufs, Pittier 10598. El Arenal, Standlejf & Valeria 45054, 45159, 45233. Los

Ayotes, Standley d Valeria 45476. Tilaran. StandlCff d Valerio 44334.

22. Piper brenesii C. DC. Bot. Gaz. 70: 180. 1920.

Type locality: San Ramon, Costa Rica {Bremen 14190, the type).

Range: Pacific slope of Costa Rica.

23. Piper seductum Trel., sp. nov.

A glabrous shrub; leaves lanceolate, falcately acuminate, rounded at base,

4.5 to 6X13 to 15 cm., pinnately nerved from the lower half, the longer im-

pressed nerves about 4X2, witli shorter nerves upward, chartaceous; petiole

scarcely 10 mm. long, winged on the lower leaves; spikes 3X60 to 70 mm.;
peduncle 5 mm. long ; berries triquetrous ; stigmas 3, minute, sessile.

Type in the U. S. National Herbariumr, no. 790,210, collected at Madre de

Dios, Costa Rica, altitude 50 meters, October, 1896, by H. Pittier (no. 10308).

Range: Caribbean lowlands of Costa Rica.

24. Piper asymmetricum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 172.

1897.

Type locality: Rio Naranjo, Costa Rica (Tonduz 7661, the type).

Range: Caribbean border of Costa Rica and Nicaragua.

25. Piper borucamim C. DC. Bull. Soc. Bot. Belg. 30 »: 219. 1891.

Type locality: Boruca, Costa Rica {Tmiduz 3609, the type).

Range: Diquls Valley, Costa Rica.

Costa Rica : Boruca, Pittier 4485. San RamSn, Tonduz 17778. Buenos Aires,

Pittier 4899. Golfo Dnlce, ? Pittier 9915.

26. Piper prismaticum C. DC. Linnaea 37: 342. 1872.

Fiper twrrialvanum C. DC. Linnaea 37 : 342. 1872.

Type locality: Turrialba, Costa Rica (Oersted 886, the type).

Range: Upper Reventaz6n Valley, Costa Rica.

Costa Rica: Turrialba (Oersted 901, type of P. turrialvanum) . Pejivalle,

Standley & Valerio 46764. La Hondura, Standley 36145, 37880; Standley d
Valerio 51835.

26a. PipeT prismaticum magnifolium (C. DC.) Trel.

Piper turrialvanum tnagnifoUum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica

9: 160. 1897.

Type locality: Rio Naranjo, Costa Rica (Tonduz 7642, the type).

Range: Caribbean sloi>e of northeastern Costa Rica.

Costa Rica : Rio Naranjo, Tonduz 7653. Guapiles, Standley 37154. Alto del

Pito, Tonduz 7101. Trejos, Las Vueltas, Tucurrique, Tonduz 12857 (at Lenin-

grad—the very long spike 10 mm. thick).

26b. Piper prismaticum tilaranum Trel., var. nov.

Leaves more elongate than in the type, and sublanceolate.

Type in the U. S. National Herbarium, no. 1,307,400, collectetl at La Tejona,

north <^f Tilaran, Province of Guanacaste, Costa Rica, altitude 600 to 700

meters, January, 1926, by Paul C. Standley and Juvenal Valerio {no. 45767).

Range: Pacific slope of Costa Rica.

Costa Rica : La Tejona, StaAdlcy d Valerio 45763, 45832, 45889.

26c. Piper prism^aticum villosulum Trel., var. nov.

Sparsely and transiently soft-hairy, even on the upper leaf-surface.

Type in the U. S. National Herbarium, no. 1,307,545, collected at Finca Monte-
cristo, below Cairo, Province of Lim6n, Costa Rica, altitude 25 meters, Febru-
ary, 1926, by Paul C Standley and Juvenal Valerio (no. 48570).
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Range : Reventaz6n Valley, Costa Rica.

Costa Rica : Finca Montecristo, Standley & Valerio 48413, 48548. El Muneco

Standlcy & Torres 50971, 51234.

27. Piper arieianum C. DC. Anal. Inst. Fis.-G«ogr. Costa Rica 9: 166. 1897,

Type locvlity: Valley of La Estrella, Rio Ariel, Talamauca, Costi* Rica

{Tonduz 9387, the type).

Range: Caribbean slope of Costa Rica.

28. Piper cyanophyllum Trei., sp. r.ov.

A small shrub, glabrous, or with subpuberuieut twigs ; leave.s elliptic-ovate,

bluntly subacuminate, rounded or the upper acutish at base, 2X8 to 5X10
cm., pinnately nerved nearly throughout, the nerves 8 or 10X2, slightly granu-

lar; petiole 5 mm. long, or on the lowest leaves 25 mm. long and winged to

or beyond the middle; spikes (very young) as yet scarcely 1X4 mm., on an

equilong filiform peduncle.

Type in the Candollean Herbarium, Geneva, collected along the Rio Naranjo,

Costa Rica, by A. Tonduz (no, 7578).

Range: Caribbean lowlands of Costa Rica.

29. Piper guanacastense C. DC. Linnaea 37: 356. 1872.

Piper trinerve Auct., as to Costa Rica.

Type locality : Guanacaste, Costa Rica (Oersted 862, the type).

Range: Pacific slope of Costa Rica.

Costa Rica: Guanacaste, Oersted 863. Colonia Carmona, Guanacaste,

Jim-^iiez 362. T6rraba, Tonduz 3599. Santo Domingo de Golfo Dulce, Tondm-

10021 (J. D. Snrith 7128). Boruca, Pittier 4663, 4781; Touduz 3597, 3606.

Punta Mala, Tonduz 6788. Surubres, San Mateo, Biollcy 7053. Buenos Aires,

Pittier 4890. Palmar, Pittier 6748. Los Ayotes, Tilaran, Standlcy d- Valeria

45478. Nicoya, Tonduz 13690. Matambti, Cook & Doyle 704.

30. Piper acuminatissimum C. DC. Bot. Gaz. 70: 189. 1920,

Type locality: San Carlos, Costa Rica {Pittier 16321, tlie type).

Range: Caribbean lowlands of Costa Rica.

Costa Rica : San Carlos, Koschny in 1901.

31. Piper urostachyum Hems!. Biol. Centr. Amer. 3: ."iT ; 5: vL 7.?. 1.SS2.

Piper lanuginoisum C. DC. Anal. Inst. Pis.-Geogr. Costa Rica 9: 159. 1897.

Type locality-: Chontales, Nicaragua (Tate 319, the type).

Range: Caribbean region of Nicaragua and contiguous Costa Rica.

Costa Rica: Boca Machado, San Juan Valley, Pittier 9636. Rio Naranjo,

Tonduz 7519 (type of P. lanuffinosiim) . LimOn, Cook <f Doyle 432. La
Colombiana Farm, Stevens 595; Standley 36960. Finca Montecristo, Standley

& Valerio 48586. Guiipiles, Standley 37209, 37284. Shirores. Pittier tf Tonduv.

9261. Rio Tuis, Tonduz 8170.

32. Piper arcte-acuminatum Trel., sp. nov.

A small as.surgent shrub, sparingly long-villous nearly throughout; leave;?

round-ovate, abruptly long-slender-acuminate, slightly inequilaterally shallow-

cordate, 10 to 13X21 cm., submultiple-nerved from below about the middle, the

nerves 7 or 8X2; petiole very short (5 mm), sheathing bel(jw ; spikes 3X70
mm. or more, scarcely caudate; peduncle filiform-, 30 mm. long; bracts roundlsh-

subpeltate, the pale margin ciliolate.

Type in the U. S. National Herbarium, no. 1,229,715, collected near Guiipiles,

Province of Lim6ii, Costa Rica, altitude 300 to 500 meters, Miirch, 1924. by

Paul C. Standley (no. 37115).

Range: Caribbean piedmont of Costa Rica.

Costa Rica : Gufipiles, Standley 37098, 37230,
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33. Piper irazuanum C. DC. Linnaea 37: 340. 1872.

Piper pachystachj/on Auct., as to Costa Rica.

Typb locality: VoleAn de Irazd, Costa Kica {Oersted 866, the type).

Range: Central mountains of Costa Rica.

Costa Rica : Volciin de Irazti, Brade 20O3 ; Tonduz 4245. Volcan de Barba,

Tonduz 1330. Rancho Flores, Tonduz 2089. Rfo Po^s, Tonduz 1708. Mount
Candelaria, Hoffmann 856.

33a. Piper irazuanum suborbiculatum Trel., var. nov.

Conspicuously differing in its obtuse-based or even cordulate leaves ranging

from round-ovate or elliptic and 12X17 cm., to elliptic-oblong and 6X13 cm.,

exceptionally soft-pubescent even above, the thick spikes 50 to 100 mm. long.

Type in the U. S. National Herbarium, no. 1,307,274, collected near Finca La
Cima, above Los Lotes, north of El Copey, Province of San Jos6, Costa Rica,

altitude 2,100 to 2,400 meters, December, 1925, by Paul C. Standley (no. 42681).

Range: Central mountains of Costa Rica.

CosTA Rica : El Copey, Tonduz 11904. Laguna de la Escuadra, El Copey,

Standley 41951. San J096, Pittier 4^24^^. Las Nubes, Standley 38527, 38574,

38764. La Espc ranza, Volctin de Irazti, Standley 35384.

34. Piper candelarianum C. DC Linnaea 37: 357. 1872.

Piper globosum C. DC. Linnaoa 37: 357. 1872, not Poir.

Piper psilocladum C. DC. Bull. Soc. Bot. Belg. 30": 211. 1891.

Piper phthinotrichon Auct., as to Costa Rica.

Piper lanceolatum Auct., as to Costa Rica.

Type ixkjality: Mount Candelaria, near San Jose, Costa Rica {Oersted 828,

the type).

Range: Through Costa Rica in differing but scarcely definable forms.

CosTA Rica: Mount Candelaria, Oersted 861 (type of P. fflobosum C. DC ).

Cabagra, Pittier 6532. Carrillo Road, Siolley 3180 (type of P. psilocladum)

.

El Muneco, Rfo Navarro, Standley 33569, 33953; Standley d Valeria 50902,

? 51112, 51263. Niivarrito, Lankester 740. Orosi, Standley 39853. Rio Reven-
tado, Cooper 379 (J. D. Smith 5916). San Bias de Tarrazfl, Jimenez 1093.

Kanta Maria de Dota, Tonduz 221^; Standley 41744, 41865, 42837; Standley d
Valeria 43333, 44075. Tuis, Tonduz 8174, 11521. Las Vueltas, Tonduz 12736.

EI Arenal, Standley d Valerio 45157, 45207. Naranjos Agrios, Standley d
Valerio 46464, 46529. La Tejona, Standley d Valerio 45838. Tilaran, Standley
d Valeria 46646. Boruca, Tonduz 4108. Golflto, Pittier 9911.

34a. Piper candelarianum ang'ustatum Trel.

Pi/per sepium ylahrum C. DC. Bot. Gaz. 70: 179. 1920; not P, glabrum Mill.

Type locality: Upper Diquls Valley, Costa Rica {Pittier 10570, the type).

Range: Upper Pacific slope of Costa Rica.

CosTA Rica: La Palma, Tonduz 6755.

34b. Piper candelarianum latifolium C. DC, Anal. Inst. Fis.-Geogr. Costa Rica
9: 167. 181^)7.

Type locality : Puerto Viejo and SarapiquI River, Costa Rica {Biolley 7439,

the type).

Range: Caribbean slope of Costa Rica.

CosTA Rica : Rfo Zhorqufn, Torduz 8525. Hamburg Finca, Standley d Valerio
48668.

34c. Piper candelarianum sepium (C. DC.) Trel.

Piper sepium C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 168. 1897.
Type locality: Turrialba, Costa Rica {Tonduz 8345, the type).
Range: Costa Rica.

Costa Rica : El Coyolar, Alajuela, StandXey 39980, 40015.
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35. Piper artanthopse C. DC. Journ. Bot, Brit. & For. 4: 161. 1866.

Piper oerstedU C. DC. Linnaea 37: 359. 1872.

Type localitt: Mount Aguacate, Ccsta Rica (Hoffmann 687, the type).

Range: Pacific slope of Costa Rica.

Costa Rica : Mount Aguacate, Hoffmann 776. Without locality, Oersted 88t

(tyi)e of P. oerstedU). About San Ram6n, Bnmes 14188, 14512, 17767.

36. Piper curtispicum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 170. 1897.

Type locality: RIo Naranjo, Costa Rica {Tonduz 7522, the type).

Range: Caribbean lowlands of Nicaragua and Costa Rica.

Costa Rica: With the type, Tonduz 7539 In part.

37. Piper ripicola C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 171. 1897.

Type locality: RIo Coto, Golfo Dulce, Costa Rica {Pittier 9088, the type;

distributed also as J. D. Smith 7143).

Range: Pacific lowlands of southern Costa Rica.

38. Piper pubinerve C. DC. Bot. Gaz. 70: 172. 1920.

Type locality: El General, Costa Rica {Pittier 10607, the type).

Range : Upper Diqufs Valley, Pacific slope of Costa Rica.

39. Piper cuspidispicum Trel., sp. nov.

Piper singulare Auct., as to Costa Rica.

A shrub, glabrous except for the nerves, these puberulent beueatli; leaver

broadly ovate, acuminate, rounded at base, 9 to 10X14 to 15 cm., or 13X1(J
cm., multiple-nerved from below the middle, the nerves 4 or 5X2; petiole 20
to 30 mm. long (or 50 mm. in the rounder leaves), winged; spikes 10X20 mm.,
filiformly caudate

; peduncle 10 mm. long ; bracts lunulate, glabrate ; stigmas 2,

thick, on an elongate style.

Type in the U. S. National Herbarium, no. 1,229,390, collected on Cerro de la

Carpintera, Province of Cartago, Costa Rica, altitude 1,500 to 1,850 meters,

February, 1924, by Paul C. Standley (no. 35642).

Range: Upper Reventaz6n Valley, Caribbean slope of Costa Rica.

Costa Rica: La Carpintera, Standley 35671, 35701; Pittier 125, Yerba
Buena, Heredia, Standley d Valerio 49950, with larger leaves.

40. Piper viridispicum Trel., sp. nov.

A small shrub, sparsely crisp villous throughout; leaves obliquely subelliptic-

ovate or obovate, short-acuminate, inequilateral at base with one side sub
acute, 12X21 cm. or the lower much reduced, pinnately nerved from below the
middle, the nerves about 4X2; petiole 5+5 to 10-f3 mm. long, winged; spikei;

6X20 mm., green; berries subglobose; stigmas 3, thick, on a stout style.

Type in the U. S. National Herbarium, no. 1,307,534, collected at Fincf.

Montecristo, below Cairo, Province of Lim6n, Costa Rica, altitude 25 meters,
February, 1926, by Paul C. Standley and Juvenal Valerio (no. 48536).
Range: Lower Reventaz6n Valley, Caribbean slope of Costa Rica.
Costa Rica : With the type, Standley d Valerio 48599.

41. Piper dryadum C. DC. Bull. Soc. Bot. Belg. 30^: 221. 1891.

Type locality: Siquirres, Costa Rica (Pittier 3193, the type).

Range: Pacific lowlands of Costa Rica.

42. Piper rufescens C. DO. Bull. Soc. Bot. Belg. 30 ': 218. 1891.

Piper nemorense C. DC. Bull. Soc. Bot. Belg. 30 ^ 222. 1891.

Piper marequitensc Auct., as to Costa Rica.

Type locality: Juan Vifias, Costa Rica (Tonduz 1850, the type).

Range: Central divide of Costa Rica.

Costa Rica: Juan Vinas, Tonduz 1849 (type of P. nemorense) ; Cook d Doyle.

?353. El MuJieco, Cartago, Standley 33473, 33584; Standley d Valerio 50942,
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51109 with some leaves subcordate. La Hondura, Standlej/ 36124, 38162 with

subvillous pubescence. La Palma, Tonduz 126G4. Without locality, Kuntze
2254. Las Concavas, Lankester K34.

43. Piper pachystylum Trel., sp. nov.

A glabrous, somewhat granular-punctulate shrub ; leaves elliptic, subacumi-

nate, slightly inequilaterally acute at base, 9X18 cm., submultiple-nerved from
the lower half, the nerves 4X2; petiole 15 to 30 mm. long, somewhat winged;
spikes 2 to 3X30 to 40 mm.; peduncle filiform, 30 mm. long; ovary obovoid with

a short thick style.

Type in the Botanical Garden Herbarium, Brussels, collected at Palmar, Rio
Grande de T^XTaba, Costa Rica, by H. Pittier and A, Tonduz (no. 6717).

Range : Pacific slope of Costa Rica.

CoSTA Rica : Cabagra, near Buenos Aires, Pittier 6534.

44. Piper viridifolium Trel,, sp. nov.

A shrub, hirtellous on the nerves beneath and occasionally below the petioles

;

leaves elliptic, short-acuminate, the narrowed base rounded or subcordulate,

8X16 to 12X22 cm., pinnately nerved fiom below the middle, the nerves

6X2, dark green above, paler beneath
;
petiole 10 to 20 mm. long, winged; spikes

6X40 mm.; peduncle slender, 20 mm. long; bracts concave-inflexed ; berries de-

pressed, somewhat elongate with the rachis ; stigmas 2 or 3, short, on an elon-

gate style.

Type in the U. S. National Herbarium, no. 1,307,022, collected at El Muneco,
Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters, March, 1920, by
Paul C. Standley and Juvenal Valerio (no. 51034).

Range : Upper Reventazon Valley, Caribbean slope of Costa Rica.

Costa Rica: El Mufieeo, Standley & Valerio 51056. Cartago, Standley d
Valerio 47109.

45. Piper annulatum Trel., sp. nov.

A shrub; leaves elliptic-ovate, acuminate, acute at base, 12X22 cm., sub-

pinnately nerved from below the middle, the nerves 5X2 with the lowermost
basal, sparsely white-villous on tlie nerves beneath

;
petiole 20 mm. long, tran-

siently subvillous, winged; spikes 4X95 mm., subannularly flowered; peduncle
thick, 10 mm. long, transiently subtomentose-villous; bracts triangular-sub-

peltate, pale-margined, fimbriate; berries ellipsoid, slightly elongate with the
rachis ; stigmas 3, recurving, on a short style.

Type in the U. S. National Herbarium, no. 1,229,383, collecte<i on Cerro de la

Carpintera, Province i)f Cartago, Costa Rica, altitude 1.500 to 1,800 meters,

February, 1924, by Paul C. Standley (no. 35500).

Range: High divide of central Costa Rica.

46. Piper pseudopropinquum C. DC. Linnaea 37: 341. 1872.

Type locality: Turrialba, Costa Rica {Oersted 820, the type).

Range; Divide of central Costa Rica.

CoBTA Rica: paramo de Abejonal, Tonduz 7789. Los Frailes, Tonduz 7875.

Alajuelita, Tonduz 1472. Santa Maria de Dota, Standley 41745, 41802, 42537

;

Standley d Valerio 43279, 43280, 43332.

47. Piper labeculatum Trel., sp. nov.

A glabrous blaek-punctulate herb ; leaves elliptic or the lower ovate, short-

acuminate, subequally rounded at base or very abruptly subacute, 8 to 11X16
cm., pinnately nerved from below the middle or somewhat higher, the nerves
about 5X2; petiole 10 to 25 or even 45 mm. long, winged to beyond the middle

;

spikes (still very young) 2X15 or 3X60 mm., mucronate, on a short peduncle.
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Type in the U. S. National Herbarium, no. 1,307,343, collected at El Arena),

Province of Guanacaste, Costa Rica, altitude 485 to 600 meters, January, 192tl,

by Paul C. Standley and Juvenal Valerio (no. 45053).

Range: Pacific slope of Costa Rica.

Costa Rica: El Silencio, Guanacaste, Standley d Valerio 44656. Tilardr,

? Standley d Valerio 44361. El Arenal, Standley & Valerio 45211.

48. Piper submultiplinerve C. DC. Bot. Gaz. 70: 184. 1920.

Type locality: Valley of Los Arcangelos, Volcfi,n de Irazfi, Costa Riei

{Pittier 13626, the type; "13062").

Ranok: Volcanic mountains of central Costa Rica.

Costa Rica : San Pablo de Tarrazfl, Jimenez 1091.

49. Piper nudifolium C. DC Bull. Soc. Bot. Belg. 30 ' : 205. 1891.

Type localitt : Rio Grande de T6rraba, Costa Rica {Pittier 3613, the type).

Range: Diquis Valley, Paciiie slope of Costa Rica.

Costa Rica: Palmares, Rto Grande de Terraba, Pitti^ 3663, 6717, ?1266't.

Rio Hacfim, Buenos Aires, Pittier 4891. Rlo Hur, Pittier 11971.

50. Piper chirripoense C. DC. Bot. Gaz. 70: 186. 1920.

Typbj locality: Chirrip6, Costa Rica, at 100 meters {Pittier 16061, the type]

.

Range: Caribbean lowlands of Costa Rica.

51. Piper calcaratuni C. DC. Bot. Gaz. 70: 188. 1920.

Piper calcaratuni C. DC. ; Urban, Symb. Ant. 7 : 182. 1912. name only.

Type locality: Las Vueltas, Tucurrique, Costa Rica {Tondiiz 13185, the type]

.

Range: Reventazon Valley, Costa Rica.

52. Piper jubatum Trel., s]). nov.

A shrub, crisp-hairy on the petioles and the stem bt-low ; leaves ellipti'^

short-acuminate, the narrowed base slightly inequilaterally cordulate, 6 to 9.5 )<

15 to 17 cm., pinnately nerved from below the upper third, the nerves 6 or 7X2

and appressed-pubeseent beneath; petiole 10 to 15 mm. long, winged; spikes

3X60 mm., sterile upward, drying green; peduncle 10 mm. long, obscurely vel-

vety; bracts concave-incurved; berries rather large, subglobose ; stigmas 3,

short, on a rather short style.

Type in the U. S. National Herbarium, no. 1,229,419, collected at La Coloni-

biana Farm, Province of Lim.6n, Costa Rica, altitude 70 meters, March, 192'1,

by Paul C. Standley (no. 36812).

Range: Caribbean lowlands of Costa Rica.

Costa Rica : With the type, Standley 36779, 36858. Guilpiles, Standleu ?3703:2,

37124, 37216. 37322.

33. Piper altevaginans TreL. sp. nov.

A shrub, crisp-puberuleut on the nerves beneath and the petioles, and the

stem below them striately crisp-pubescent; leaves elliptic, gradually acute, cr

short-acuminate, small for the group (3.5 to 5.5X8 to 12 cm.), pinnately

nerved from below the upper third, the nerves 5 or 6X2, granular beneath

between the nerves ;
petiole 3 to 10 or 15 mm. long, winged to the end ; spikes

.scarcely 3X30 mm., blunt-mucronate ;
peduncle 10 mm. long, crisp-pubescent;

bracts roundLsh-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,229,438, collected near Guiipile?,

Province of Limon. Costa Rica, altitude 300 to 500 meters, March, 1924, ty

Paul C. Standley (no. 37316).

Range: Caribbean piedmont of central Costa Rica.

54, Piper pexum Trel., sp. nov.

A shrub, subvillous-hirsute on the axes and on the nerves beneath ; leaves

lance-elliptic or ovate, subfalcately acuminate, obliquely cordulate, 5.5 to 7XH
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to 15 cm., pinnately nerved from below the middle, the nerves some 5+4;
petiole 5+2 to 15 mm. long, winged to the middle; spikes 5X95 mm., sub-
mucronate; peduncle 10 to 15 mm. long; bracts triangular-subpeltate, ciliate;

berries subglobose; stigmas 3, short, on a very short style.

Type in the U. S. National Herbarium, no. 1,307,264, eoUected along Rio
Blanco, near El Copey, Province of San Jos4, Costa Rica, altitude 1,800 to

1,900 meters, December 16, 1925, by Paul C. Standley (no. 41887).
Range: Central divide of Costa Rica.

55. Piper operosum Trel., sp. nov.

A shrub, glabrous except for a hirsute line on the back of the petioles and
the stem below, and the appressed-pubescent nerves beneath ; leaves elliptic,

Rubacuminate, the somewhat oblique, narrowed base slightly cordulate, 5.5

to 7.5X14 to 16 cm., pinnately nerved from below the upper third, the nerves
about 6X2; petiole some 13+2 mm., winged; spike-s 3X40 mm., with slender
sterile tip; peduncle 5 to 10 mm. long; bracts lunulately inflexed; stigmas 2,

on a conical style.

Type in the U. S. National Herbarium, no. 1,307,491, collected near Pejivalle,

Province of Cartago, Costa Rica, altitude 900 meters, February, 1926, by Paul
C. Standley and Juvenal Valerio (no. 47135).

Range : Upper Reventaz6n Valley, Caribbean slope of Costa Rica.

Costa Rica : With the type, Standley & Valerio 46758.

»/6. Piper subsericeum Trel., sp. nov.

A shrub, sparsely short-silky on the axes and the nerves of the leaves;
leaves lance-ovate, long-acuminate, slightly oblique-rounded at base, pinnately
nerved from below the middle, the nerves some 6+5; petiole 10 mm. long,

winged; spikes as yet very young and minute, submucronate.
Type in the U. S. National Herbarium, no. 1,307,551, collected at Finca

Montecristo, below Cairo, Province of LimOn, Costa Rica, altitude 25 meters,
February, 1926, by Paul C. Standley and Juvenal Valerio (no. 48636).
Range: Caribbean lowlands of Costa Rica.

57. Piper zhorquinense C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 159. 1897.
Piper submargmense C. DC. in Donn. Smith, Enum. PI. Guat. 6: 39. 1903
name only.

Type LOCALITY : Rio Zhorquin, Costa Rica {Tonduz 8523, the tyi>e).

Range: Lower Caribbean slope of Costa Rica.

CosTA Rica: With the type, Tonduz 6635, "8543," 8548, 8585. Tsaki, Pittier

9531. Shirores, Tonduz 9262, 9263, 9273. Rio Ariel, Tonduz 9381, 9382. Las
Vueltas, Tonduz 13185bis (distributed also as J. D. Smith 7563; type of P.

Avhrnarffinense) . Trejos, Tucurrique, Totiduz 12868. Carrillo Road, 1 Tonduz
2523.

58. Piper detonsum Trel., sp. nov.

A shrub, somewhat crisp-hirtellous on the axes and i>etioles, and on the
nerves beneath; leaves elliptic-sublanceolate, acuminate, nearly equilaterally

subacute at base, 5.5 to 7X17 cm., pinnately nerved fi'om below the upper
third, the pale nerves about 6X2; petiole 10 to 15 mm. long, winged; spikes
3X30 to 50 mm., pointed; peduncle 10 to 15 mm. long; bracts concave-inflexed

;

berries subglobose or depressed-ellipsoid ; stigmas 2, on a deciduous style.

Type in the U. S. National Herbarium, no. 1,307,305, collected near Tilai-dn,

Province of Guanacaste, Costa Rica, altitude 500 to 650 meters. January, 1926,
by Paul C. Standley and Juvenal Valerio (no. 44314).
Range: Pacific slope of Costa Rica.

66747—29 3
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CoBTA Rica: Tilaran and vicinity, Standley & Valcrio 44451, 44601, 44650a,

44656 in part, 44765, 44895, 45156, 45180, 45354, 45375, 45424, 45515, 45540

45765, 45877, 45896, 45898, 46186, 46189, 46483, 46484, 46538.

59. Piper impube Trel., sp. nov.

A small glabrous shrub ; leaves oblong, subacute at both ends, 3 to 4 X 10 to

14 cm., pinnately nerved from below the middle, the nerves about 4X2; petiolo

1 cm. long, \Yinged; spikes (young) 3X8 mm., caudate, on a slender equilonf

peduncle; bracts concave-inflexed.

Type in the U. S. National Herbarium, no. 1,307,457, collected at Naranjos

Agrios, Province of Guanacaste, Cosla Rica, altitude 600 to 700 meters, Janu-

ary 29, 1926, by Paul C. Standley and Juvenal Valerio (no. 46494).

Range: Pacific slope of Costa Rica.

Costa Rica: Quebrada Serena, Tilarfm, Standley & Valerio 46153, 46224,

46235.

60. Piper liglinum Trel., sp. nov.

A shrub, crisp-villous on and below the petioles, and toward the base of th(?

leaves beneath ; leaves long-lanceolate, gradually pointed, somewhat inequilater-

ally ol)tuse at base, 4.5 to 5X12 to 17 cm., pinnately nerved from below tho

middle, the nerves about 5X2; petiole 10 to 20 mm. long, winged; spikes (very

young) 2X20 mm., with filiform apex, drying red.

Type in the U. S. National Herbarium, no. 1..307,280, collected near Santa

Maria de Dota, Province of San Jos6, Costa Rica, altitude 1,500 to 1,800 meters,

December, 1925, by Paul C. Standley and Juvenal Valerio (no. 43112).

Range: High divide of central Costa Rica.

61. Piper tarrazuense Trel,, sp. nov.

A shrul), glabrous except for the transiently crisp-jiubescent petioles and

twigs below and the puberulent nerves beneath; leaves lanceolate, acuminatti,

slightly inequaliateral at base with at least tbe longer side rounded, 4,5 td

5X15 cm., glandular-granular beneath, pinnately nerved from below the niiddh,

the nerves 4X2; spikes slender and elongate; peduncle 15 mm. long; bracts

concave-inflexed; berries depressed-ellipsoid; stigmas 3, on a tapering style.

TyiH> in the T'. S. National Herbarium, no. 1.080,654, collected at San Pabl.>

de Tarrazfi, Costa Rica, by Ot6n Jimenez (no. 1095).

Range: Mountains of central Costa Rica.

62. Piper subzhorquinense C. DC, sp. nov.

Piper subzhorquinense C. DC. in herb.

A shrub, sparsely subtomentulose on and l)elow the petioles; leaves nar-

rowly lanceolate, gradually subattenuate, the narrowed base obtuse, 4.5 to GX
17 to 20 cm., pinnately nerved from below about tlie upper fourth, the nerves

about t}X2, sparsely crisp-pubescent on the nerves beneath; i)etiole 5 to 10 mm.
long, winged to al)ove the middle; spikes 3X25 to 40 mm., with a glabrate flit-

form sterile tip 3 to 10 mm. long; peduncle filiform, 10 mm. long; ovary glab-

rate ; stigmas 3, on an evident style.

Type in the U. S. National Herbarium, no. 577,384, collected at Caiias Gordau,

Costa Rica, altitude 1,100 meters, February, 1897, by H. Pittier (no. 11029).

Range : Southeastern Costa Rica.

Costa Rica : With the type, ? Pittier 11024, 11030.

63. Piper ripense C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 169. 1897.

Type locality: Puerto Viejo, Costa Rica {BioUcy 7444, the type).

Range : Carilibean piedmont of Costa Rica.

64. Piper sinugaudens C. DC. Bot. Gaz. 70: 188. 1920.

Type locality: Buena Vista, Costa Rica (Coofc d Doyle 150, the type).

Range : Santa Clara piedmont, Caribbean slope of Costa Rica.
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65. Piper calvirameum C. DC. Bull. Soc. Bot. Belg. 30': 200. 1891. •

Type LOCAI.ITY: Carrillo Road, Costa Rica {BioUey 3182, the type).
Range: Caribbean piedmont of Cnsta Rica.

Costa Rica: Arag6n, Pitticr 13235. Guiipiles, Standley 37191, 37068, 3707».
Finca Mt)ntecristo, Standley d Valcrio 48563. Trejos, Las Vueltas, "i Tonduz
12868. Santa Clara, Las Delicias, Blolley 10672, 10674, 10677. Tuis, Tonduz
11520. Rio Naranjo, Tonduz 7552.

66. Piper brevistylum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 158. 1897.
Type locality: Puerto Viejo ;uid SarapiquI River, Costa Rica ( Biollev 74S6,

the type).

Range: Caril)bean piedmont of Costa Rica.

67. Piper orosianum Trel., sp. nov.

A .<^hrub, glabrous except for the obscurely and evanescently crisp-puberulent
nodes, petioles, and nerves beneath; leaves lance-elliptic, gradually acuminate,
nearly equilaterally acute at base, 5.5 to 6X16 to 18 cm., pinnately nerved
from below about the middle, the nerves about 5X2, glossy green, drying
rather papery

;
petiole scarcely 10+2 mm. long, winged to the middle ; in-

florescence unknown.
Type in the U. S. National Herbarium, no. 1,220,723, collected at Orosi,

Province of Cartago, Costa Rica, March, 1924, by Paul O. Standley (no. 39764).
Range: Upper Reventazon Valley, Costa Rica.

68. Piper arcessituni Trel., sp. nov.

A shrub, glabrous except for the velvety nerves beneath ; leaves narrowly
elliptic, attenuate or acuminate with an abrupt filiform tip 2 to 5 mm. long,
the narrowed base cordulate, 5 to 6.5X16 to 22 em., pinnately nerved from
below the middle, the nerves about 6X2; petiole 15 to 20 mm. long, winged;
spikes 4X25 mm.; peduncle 5 mm. long; bracts eoncave-inflexed ; stigmas 2 or
3 on a rather slender style.

Type in the U. S. National Herbarium, no. 1,307,650, collected at El Muiieco,
Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters, March, 1926,
by Paul C. Standley and Ruben Torres (no. 51357).
Range: Upper Reventaz6n Valley, Carribean slope of Costa Rica.
Costa Rica: With tlie type, Standley d Valerio 50949, Juan Vinas,

Tcmdus 1870.

69. Piper coilostachyum C. DC. Bull. Soc. Bot. Belg. 30 *: 212. 1891.
Type locality: Valley of El General, Costa Rica {Tonduz 3382, the type).
Range: Pacific slope of Costa Rica.

Costa Rica: With the type, Tonduz 3386, 3389, 3390. Without locality,
Plttier 7539 in part. Madre de Dios, Pittier 6308.

7'0. Piper tonduzii C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 170. 1897.
Piper nanum C. DO. Bot. Gaz. 70: 180. 1920.

Type locality: Shirores, Talamanca, Costa Rica (Pittier 9280, the type).
Range: Caribbean slope of Costa Rica.

Costa Rica: Las Vueltas, Tonduz 13186. Guapiles, Standley 37156, 37348
Pejivalle, Standley d Valerio 47077. Guflcimo, Tonduz 14659, the type of
P. nanum. La Colombiana Farm, Standley 36884. Finca Montecristo, Standley
d Valcrio 48436. Estrella, Lankcster K85.

70a. Piper tonduzii semiherbaceum Trel., var, nov.
A low, spreading, dingy-villous half-shrub; leaves lanceolate, somewhat

falcately subacuminate, obliquely cordulate, 4X12 cm., pinnately nerved from
below the upper third, the nerves 4 or 5X2, rugose, impre.ssed-punctulate and
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glabrate above; petiole scarcely 8+2 mm. long, winged below; spikes 4X40

mm.; peduncle 5 to 7 mm. long; bracts lunulate-inflexed, ciliate; berries large,

depressed, elongate with the rachis ; stigmas 2, on a deciduous style.

Type in the U. S. National Herbarium, no. 1,307,443, collected at Quebrada

Serena, near Tilarftn, Province of Guanacaste, Costa Eica, altitude 700 meters,

January 27, 1926, by Paul C. Standley and Juvenal Valerio (no. 46261).

Range: Pacific slope of Costa Rica.

Costa Riga : About TilarSn, Stmidley d Valerio 44751, 46160, 46261.

71. Piper pallidifolium C. DC. Bot. Gaz. 70: 176. 1920.

Type locamty: Banks of the Rio Ariel, Costa Rica {PUHer 9392, the type).

Range: Caribbean lowlands of Costa Rica.

72. Piper aereum Trel., sp. nov.

A glabrous siirub; leaves lance-oblong, gradually acute, obliquely roundel

or subtruncate at base, 3 to 6X10 to 15 cm., submultiple-nerved from belo\r

the middle, with 3 or 4 nerves on each side, bronzing beneath; petiole 15 to 3[)

mm. long, winged; spikes 4X120 mm.; peduncle 15 mm. long; bracts luimlatt-

incurved, glabrous ; ovary slightly pointed.

Type in the U. S. National Herbarium, no. 1,229,481, collected near Orosi,

Province of Cartago, Costa Rica, March 30, 1924, by Paul C. Standley (no.

39842).

Range: Upper Reventaz6n Valley, Costa Rica.

CoSTA Rica: El Muneco, Rio Navarro, Standley 33650; StcMdley & Valerio

50891, 50970, 51205, 51210; Stmidley d Torres 51379.

73. Piper deflexispicum Trel., sp. nov.

A subvelvety shrub ; leaves ovate, subacuminate, obliquely truncate-sul)-

cordulate or equilaterally rounded at base, 7 to 9X14 to 18 cm., submultiple-

nerved with 2 npcurved nerves on each side from the lower half and 2 or 3

from the base, the nerves subvillous beneath toward the base; petiole 20 to 45

mm. long, winged; spikes pendent, 5X120 to 140 mm.; peduncle filiform, 20 1o

25 mm. long; bracts quadrately subpeltate, fimbriulate; berries obovoid,

pointed ; stigmas 3, filiform, subsessile.

Type in the IL S. National Herbarium, no. 1,307,512. collected at Viento Fresc),

Province of Alajuela, Costa Rica, altitude 1,600 to 1,900 meters, February 13,

1926, by Paul C. Standley and Rub6n Torres (no. 47764).

Range: High central divide of Costa Rica.

OoBTA Rica: With the type, Standley d Torres 47779. About Fraijanes,

Standley & Torres^ 47568, 47576, 47593. El Muiieco, Rio Navarro, Cartage,

? Standley d Torres 51349. Cerros de Zurqui, Heredia, Standley d Valer'^

50354. Yerba Buena, Standley d Valeria 49899, with bronzing leaves. Cerro de

las Caricias, StawUey d Valerio 51963, 52049. Orosi. Standley 39723.

74. Piper escasuense Trel., sp. nov.

A glabrous shrub ; leaves ovate or elliptic-ovate, acuminate, equilaterally

shallowly and openly cordate, 6 to 10X15 to 18 cm., submultiple-nerved from

below the middle, the nerves 4 or 5X2, dryin;,' thin; petiole 25 to 45 mm. long,

the longest wini^ed fo or beyond the middle; inflorescence unknown.

Type in the U. S. National Herbarium, no. 1,229,677, collected on Cerro de

Piedra Blanea, above Escasfi, Province of San Jose, Costa Rica, January 31,

1924, by Paul C. Standley (no. 32627).

Range: High central divide of Costa Rica.

75. Piper tacamahaca Trel., sp. nov.

A glabrous shrub ; leaves lanceolate, subacuminate, and acute-based abo-v e,

the lower ovate and cordate, 3.5X10, 5X13, or 8X15 cm., submultiple-nervt'd.
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with 4 to 6X2 nerves from below the middle or upper third, drying firm and
blue-green, or bronzing beneath

;
petiole 10 to 20 mm. long, not winged ; spikes

2X60 mm.; peduncle 10 mm. long; bracts roundish-subpeltate. glabrous.

Type in the U. S. National Herbarium, no. 1,220,355, collected at La Ventolera,

southern slope of Volciin de Pofis, Costa Rica, altitude 1,700 meiers, February,

1924, by Paul C. Standley (no. 34578a).

Range: Central mountains of Costa Hica.

Costa Rica: With the type, Stmdley 34533, 34666, 34736. Cerro de la

Carpintera, Cartago, iitandley 35772. Volciiii de Poiis, 1 Pitiicr 2958.

76. Piper subvariabile Trel., sp. nov.

A shrub, essentially glabrous ; leaves lance- or elliptic-ovate, gradually pointed,

subequilaterally shallowly cordate, 9 to 12X18 to 24 cm., submultiple-nerved

from below the upper third, the nerves 4 or 5X2; petiole 20 to 25 mm, long,

not winged; spikes 3X70 mm.; bracts inconspicuous, concave; berries minute,

obpyramidally triquetrous; stigmas minute, sessile.

Type in the U. S. National Herbarium, no. 1.307,334, collected near Tilar.1n,

Province of Guanacaste, Costa Rica, altitude 500 to 650 meters, January, 1926,

by Paul C. Standley and Juvenal Valerio (no. 44970).

Range: Pacific slope of Costa Rica.

Costa Rica: About Tilaran, Standley tt Valerio 44294, 45401, 45682, 45798,

46492, 46610, 46644.

77. Piper caeruleifolium Trel., sp. nov.

A glabrous shrub ; leaves ovate, acuminate, very slightly obliquely rounded at

base, 3.5 to 6X9 to 13 cm., submultiple-nerved from below the upper third, the

nerves 4 or 5X2, drying rather firm and bluisli
; petiole 10 mm. long, not

winged ; spikes 3.5X65 mm.
;
peduncle 10 mm. long; bracts inconspicuous, round-

ish-subpeltate, ciliate ; berries oblong-triquetrous ; stigmas 3, sessile.

Type in tbe U. S. National Herbarium, no. 1,307,425, collected at Quebrada
Serena, near Tilaran, Province of Guanacaste, Costa Rica, altitude 700 meters,

January, 1926, by Paul C. Standley and Juvenal Valerio (no. 46134).

Range: Pacific slope of Costa Rica.

Costa Rica: With the type, Standley & Valerio 7 46111, 46234. Capulfn,

"i Standley 40152.

78. Piper corrug'atum Kuntze, Rev. Gen. PI. 2: 565. 1891.

Piper tsakiwHum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 174. 1897.

Type locality: Lim6n, Costa Rica {Kuntze !^22, the type).

Range: Caribbean lowlands of Costa Rica.

Costa Rica: Tsaki, Tonduz 9532, the type of P. tsakiami/m. Tsuritkub,

Tonduz 8612, 8721.

79. Piper gribbosum C. DC. Bull. Soc. Bot. Belg. 30': 212. 1891.

Type locality: Rancho Flores, Pacific slope of Volcrin de Barba, Costa Rica

(Tonduz 2088, the type).

Range: Central mountains of Costa Rica.

80. Piper paulownifolium C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 173.

1897.

Piper tiliaefolium paulownifolium C. DC. Candollea 1: 154. 1923.

Type locality: La Palma, Costa Rica (Pittier 6739, the type).

Range : Caribbean slope of Costa Rica ; and, perhaps in a differentiable form,

Panama.
Costa Rtca: Rio de las Vueltas, Tonduz 12778, 12940. Rio Tuis, Pittier

8122, 8165, 11268; Tonduz 11525 (J. D. Smith 7334). Rio Ariel, Pittier 93^.
Puerto Viejo and SarapiquI River, Biolley 6916, 7441. Finca Montecristo, Statut-.

ley & Valerio 48541, 48551, 48557. Rio Naranjo, Tonduz 7627
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81. Piper omega Trel., sp. nov.

A shrub, glabrous or the nerves puberulent beneath near the end ; leaves

ovate, acuminate, cordate, the larger with omega-shaped sinus, the margin con-

nate across the petiole, 31X20 to 19X35 cm., multiple-nerved with 2 strong

ascending nerves on each side from the lower half and 5 or 6 from tlie base, the

nerves salient and pale beneath
;
petiole 40 to 90 mm. long, on the larger leaves

winged below the middle; spikes (young) 3X80 mm.; peduncle 20 mm. long.

Type in the U. S. National Herbarium, no. 1,229,449, collected at La Hondura,
Province of San Jos6, Costa Rica, altitude 1,300 to 1.700 meters, March, 1924,

by Paul C. Standley (no. 37800).

Range: Central Costa Rica.

Costa Rica : With the type, Standley 36536. El Muneco, Rio Navarro, Stand-
Icy (f- VaUrio 50940. Peralta, Stercns 323, 370.

82. Piper carrilloanum C. DC. Bull. Soc. Bot. Belg. 30'; 209. 1891.

Type locality: Carrillo Road, Co.sta Uica {Tandtis 2525, the type).

Range: Caribbean piedmont of Costa Rica.

Costa Rica: Carrillo Road, Tonduz 2526.

83. Piper vallicolum C. DC. Bull. Soc. Bot. Belg. 30': 222. 1891.

Type locality: Rio Jaris, Pacaca, Costa Rica (Pitticr 3298, the type).

Ranok: Pacific slope of Costa Rica.

Costa Rfca: Buenos Aires, Pi^?/cr 4892 ; T(mduz4S9'i. El Arennl, '> Standley d
Valerlo 45040, 45199. Punta Mala. Tonduz 0<S(X;, G821. El Ceneral, Tonduz
360(>. San I'ablo de Tarrazfi, ? Jimenez 1092.

84. Piper aragonense Trel., sp. nov.

Piper multiplincn'ium Auct., as to Costa Rica.

A scandent shrub, slightly puberulent on the axes, petiole, and lower side

of the leaf; leaves ovate or round-ovate, abruptly acuminate, subtruncate at

base, 6X9 to 10X15 cm., multiple-nerved, with 2 or 3 basal nerves and a branch

from below the middle of the midrib, on each side
;
petiole 15 to 25 mm. long,

winged to the blade; spikes 2X100 to 150 mm.; peduncle 15 mm. long; bracts

rounded-subpeltate ; berries minute, subglobose, glabrous ; stigmas 3, sessile.

Type in the U. S. National Herbarium, no. 790,497, collected at Aragon, near
Turrialba, Costa Rica, altitude 700 meters, October 20, 1894, by A. Tonduz
(no. 9021).

Range: Caribbean slope of Costa Rica.

Costa Rica: Turrialba. Pittier 9022. Tsuritkub, Tonduz 8G81. Without lo-

cality, " Tonduz 886G." Carrillo, Pit tier 1195. Las Vueltas, Tonduz 12790.

85. Piper perpuberulum Trel., sp. nov.

An obscurely and transiently puberulent, fragrant shrub; leaves ovate or

round-ovate, rather abruptly acuminate, subtruncately rounded at base, 6X9 to

9.5X12 cm., multii)Ie-nerved witli one nerve on each side from near the middle
of the midrib and about 3 from the base; petiole 15 to 20 or 30 mm. long, winged

;

spikes 3X13 mm.; peduncle 20 to 25 mm. long; bracts round-subpeltate ; berries

depressed-globose ; stigmas 3, sessile.

Type in the U. S. National Herbarium, no. 798,030, collected at Talamanca,
Costa Rica, March, 1894, by H. Pittier and A. Tonduz (no. 8080).
Range: Costa Rica.

Costa Rica: La Verbena, San Jos6, Tonduz 8866.

86. Piper cercidiphyllum Trel., sp. nov.

A glabrous shrub ; leaves round-ovate, subacuminate, subtruncate at base,

12 to 15X12 to 15 cm., multiple-nerved, with a branch from the middle of the
midrib on each side and about 4 from the base; petiole 20 to 30 mm. long.
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involute but scarcely winged; spikes 3X100 to 120 mm.; peduncle 10 mm. long;

bracts rounded-subpeltate ; berries short-oblong; stigmas 3, minute, sessile.

Typi' in tbe U. S. National Herbarium, tio. 1,307,421, collectetl along Que-

brada Grande, near Tilarin, Province of Guanacaste, altitude 650 meters, Janu-

ary, 1920, by Paul C Standley and Juvenal Valerio (no. 40110).

Range: Pacific slope of Costa Bica.

Costa Rica: Golfito, Golfo Dulce, V Pittier 9912 (J. D. Smith 7133).

87. Piper dumetorum C. DC. Anal. Inst. Fis.-Geogr. Costa Riea 9: 172. 1897.

Type locality: Turrialba, Costa Rica (Tondus 8366, the type; "6366").

Range: Upper Reventaz6n Valley, Costa Rica.

88. Piper zentanum C. DC, Bot. Gaz. 70: 170. 1920.

Type locality: Hacienda de Zent, Costa Rica (Tonduz 14649, the type).

Range: Caribbean lowlands of Costa Rica.

89. Piper cyphophyllum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 167. 1897.

Piper yibbifolium C. DC. Bot. Gaz. 70: 181. 1920.

Type LocALiTi- "Costa Riea" {Pittier 895, the type, at Brussels).

Range: Caribbean lowlands of Costa Rica.

Costa Rica: Hacienda de Zent, Totiduz 14649 in part, the type of P. gih-

hifolium. Finca Montecristo, Standley tfc Valerio 48617.

90. Piper falcig-erum TreL, sp. nov.

A shrub, glabrous or with the nerves exceptionally puberulent beneath;

leaves lanceolate, falcately attenuate, obliquely subcordulate, 9 to 11X25 to

30 cm., submultiple-nerved with 5 to 6 strong nerves on each side from below

the upper third and 2 to 4 delicate ones from the base; petiole 10 to 15+3

mm. long, not winged; stipules about equaling the petiole; inflorescence un-

known.

Tyi)e in the U. S. National Herbarium, fto. 1,307,323, coUecled at El Silencio.

near Tilariin, Province of Guanacaste, Costa Riea, altitude 750 meters, Janu-

ary 13, 1926, by Paul C. Standley and Juvenal Valerio (no. 44747).

Range : Pacific slope of Costa Rica.

Costa Rica: La Tejona, TilarAn, Standley d Valei-io 45817.

91. Piper sublaevifolium Trel.

Piper laevifolium G. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 169. 1897.

Not P. laevifolium Blume.

Type locality: Boca de Zhorquln, Talamanca, Costa Rica (Tonduz 8586,

the type).

Range: Caribbean lowlands of Costa Rica.

92. Piper sinuatifolium Trel., sp. nov.

A shrub, glabrous except for the appressed-pubescent nerves; twigs white-

granular ; leaves sinuately obliquely ovate-elliptic, subacuminate, the very in-

equilateral base subcordulate, 15X25 cm., pinnately or submultiple-nerved

with about 8+7 nervt's; petiole 15+3 mm. long, not winged; spikes (young)

2X35 mm., with granular peduncle 7 mm. long; bracts roundish-subpeltate.

Typ(? in the U. S. National Herbarium, no. 1,307,377, collected at Los Ayotes,

near Tilaran, Province of Guanacaste, Costa Rica, altitude 600 to 700 meters,

January 21, 1926, by Paul C. Standley and Juvenal Valerio (no. 45537).

Range: Pacific slope of Costa Rica.

93. Piper melanocladum Q. DC. Bot. Gaz. 70: 176. 1920.

Type locality: Rio Ariel, Costa Rica {Pittier 9370, the type).

Range: Caribbean slope of Costa Rica.

Costa Rica : Las Vueltas, Tondus 13148. Hamburg Finca, Standley d Valerio

48658. Pejivalle, Standley & Valeria 47139.
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94. Piper tortuosipilum Trel., sp. nov.

A shrub, very sparsely crisp-villous throughout for a time, with long soft

hairs; leaves elliptic-ovate or subquadrate, sharply acuminate, inequilaterally

cordulate with one side shorter, 8X15 to 10X22 cm., submultiple-nerved from
below the middle, the nerves about 5+6; petiole 10+3 mm. long; spikes 3X9C'
to 100 mm., pointed; peduncle 10 mm. long; bracts transversely subpeltate,

subciliolate ; stigmas 3, minute, sessile.

Type in the U. S. National Herbarium, no. 1,307,618, collected at El Mufieco,

Province of Cartago, Costa Rica, altitude 1,400 to l.r>00 meters, March, 1926
by Paul C. Standley and Juvenal Valerio (no. 5102G).

Range: Mountains of central Costa Rica.

Costa Rica: El Mufieco, Standley 33941, 33044; Standley d Valerio 50973,

51017, 51239, 51256. La Estrella, Standley 39187. Orosi, Standley 39747,

Peralta, Stevens 331, 336. La Hondura, Standley 37758, 37794.

95. Piper gracllipedunculum Trel., sp. nov.

A glabrous shrub; leaves elliptic-subobovate, acuminate, equilaterally acute

at base, 5 to 6.5X10 to 15 cm., pinnately nerved from below the middle, the
nerves 3X2 with the uppermost looping into 1 or 2 shorter nerves above; petiole

10 mm. long, winged at base; spikes 3X25 mm., mucronate; peduncle slender

10 mm. long; bracts roundish or triangular-subpeltate, ciliolate; stigmas 3,

sessile; berries depressed, somewhat elongate with the rachis.

Type in the U. S. National Herbarium, no. 1,307,496, collected at Fraijanes,
Province of Alajuela, Costa Rica, altitude 1,500 to 1,700 meters, February,
1926, by Paul C. Standley and Rub<5n Torres (no. 47519).

Range: Central highlands of Costa Rica.

CosTA Rica: With the type. Standlnj d Torres 47582, 47604. La Palma,
Standley 33159. Santa Maria de Do^, Standley 42095. Yerba Buena, Standley
rf Valerio 49198.

96. Piper surubresanum Trel., sp. nov.

A glabrous shrub ; twigs somewhat pale-gi-anular at the nodes ; leaves elliptic,

acuminate at both ends, 7X13 to 15 cm., submultii)]e-nerved from below the

upper third, the stronger nerves about 5X2, drying thin, paler beneath; petiole

scarcely 10 mm. long, involute, not winged; spikes (young) 2X40 mm., drying
red

; peduncle scant 10 mm. long ; bracts triangular-subpeltate, glabrate.

Type in the U. S. National Herbarium, no. 861,103, collected along Rfo
Surubres, San Mateo, Costa Rica, altitude 250 meters, February 14, 1909, by
P. Blolley (no. 17353).

Range: Pacific slope of Costa Rica.

CosTA Rica: Rfo Surubres, Biolley 2655. About Tilariin, Standley & Valerio

45726, 46098, 46111.

97. Piper decurrens C. DC. .Tourn. Bot. Brit. & For. 4: 215. 1866.

Type locauty: Mount Candelaria, Costa Rica (Hoffmeinn 853, the type).

Range: Mountains of central Costa Rica.

Costa Rica : Rio Pofis, Tonduz 1707. La Ventolera, Volcan de PoJls, Standley
34665, 34725, 34734, 34735.

98. Piper micranthera C. DC. Linnaea 37: 354. 1872.

Type locality: La Barranca, Nicaragua [Costa Rica], Oersted 877, the type.

Range: Pacific slope of Costa Rica.

99. Piper opacibracteum. Trel., sp. nov.

A glabrous shrub, sometimes epiphytic ; leaves lance-oblong, slender-acuminate,
subequJlaterally rounded at base, 4 to 5X15 cm., pinnately nerved from below
the middle, the nerves about 5X2, drying hard-papery and green; petiole 5 mm.
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long, not winged; spikes 3X70 mm., drying brown; peduncle scant 5 mm. long;

bracts rounded-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,307,414, collected at La Tejona,

near Tilarln, Province of Guanacaste, Costa Rica, altitude 600 to 700 meters,

January 25, 1926, by Paul C. Standley and Juvenal Valerio (no. 45899).

Range : Pacific slope of Costa Rica.

Costa Rica : Tilarfm, Standley d Valerio 45844.

100. Piper unguiculiferum Trel., sp. nov.

A glabrous shrub ; leaves lance-elliptic, acuminate, subequilaterally rounded

at base with the margin typically unguiculately inrolled, 6 to 8X17 to 18 cm.,

submultiple-nerved from the lower half, the nerves 4X2; petiole scant 10 mm.

long, not winged; spikes 2X80 mm.; peduncle scant 10 mm. long; bracts

roundish-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,307,485, collected at Pejivalle,

Province of Cartago, Costa Rica, altitude 900 meters, February, 1926. by Paul C.

Standley and Juvenal Valerio (no. 47003).

Range: Upper Reventaz6n Valley, Cosfta Rica.

101. Piper xiroresanum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 169.

1897.

Type locality: Shirores, Talamanca, Costa Rica (Tondttz 9271, the type).

Range: Caribbean piedmont of Costa Rica.

102. Piper terrabanum C. DC. Bull. Soc. Bot. Belg. 30 ^ 217. 1891.

Type locality: T^rraba, Costa Rica {Tonduz 3604, the type).

Range: Pacific slope of Costa Rica.

CosTA Rica : Boruca, Tonduz 4664, 6855, 6862. Palmar, Tondiiz 6750. Rodeo

de Pacaca, Pittier 3266.

103. Piper longistipulum C. DC. Bot. Gaz. 70: 175. 1920.

Type locality: Rfo Naranjo, Costa Rica {Pittier 8001, the type).

Range: Caribbean border between Costa Rica and Nicaragua.

104. Piper peltaphyllum C. DC. Bull. Soc. Bot. Belg. 30*: 220. 1891.

Type locality: Carrillo Road, Costa Rica {Pittier 2522, the type).

Range: Caribbean piedmont of Costa Rica.

104a, Piper peltaphyllum lasvueltasanum C. DC. Bot. Gaz. 70: 172. 1920.

Type locality: Las Vueltas, Tucurrique, Costa Rica (Toiiduz 1S189, the

type).

Range: Caribbean slope of Costa Rica.

Costa Rica: Rio Tuis, Tonduz 8164.

105. Piper verag:uense C. DC. in DC. Prodr. 16 ': 294. 1869.

Type locality :
" Costa Rica and Veragua," Costa Rica and Panama

(Warscctcicz in Herb. Boissier).

Not recently recognized, and very possibly a prior name for the preceding

species.

106. Piper copeyanum (C. DC.) Trel.

Piper pulchrum oopeyamim C. DC. Bot. Gaz. 70: 189. 1920.

Piper pulchrum costaricense C. DC. Bull. Soc. Bot. Belg. 29': 70. 1890;

30': 213. 1891. Not P. costaricense C. DC.

Type locality: Santa Rosa de Copey, Costa Rica {Tonduz 12198, the type).

Range: High divide of central Costa Rica.

Costa Rica: Santa Rosa de Copey, Tonduz 12247. El Copey, Tmduz 11890.

Santa Maria de Dota, Pittier 2272; Standley 42831; Standley d Valerio 43258.

El Mufieco, Standley 33649. Escasti, Standley 32626. Aserri to Tarbaca,

Standley 41390. La Estrella, Cartago, Standley 39235. Rio Pois, Tcnduz 1743.
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La Ventolera, Volc&n de Potls, Standley 34662. Rio Achiote to Sabana de las

ChiquizAs, Pitticr 793.

107. Piper sagittifolium C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 171. 1897.

Type locality: RIo Naranjo, Costa Rica {Tonduz 7588, the type).

Range: Caribbean lowlands of Costa Rica and adjacent Nicaragua.

Costa Rica : Valley of Aguas Buenas, Pittier 11035.

108. Piper glabrifolium C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 163. 1897,

Type locality: RIo Naranjo, Costa Ilica {Tonduz 7553).

Range: Caribbean lowlands of northeastern Costa Rica.

109. Piper pseudo-glabrifolium Trel., sp. nov.

Piper glabrifolium Auct., p. p., as to Costa Rica.

Closely resembling P. glabrifolium, but the elliptic leaves not at all pandu-
rately contracted.

Type in the DeCandolle Herbarium, eollwted at Santa Maria de Dota,

Costa Rica, by A. Tonduz (no. 7853).

Range: High divide of central Costa Rica.

110. Piper pacacanum Trel.

Piper nobile minus C. DC. Bull. Soc. Bot. Belg. 30 ' : 208. 1891.

Type locality: Rodeo de Pacaca, Costa Rica {Pittier 3239, the type).

Range: Pacific slope of Costa Rica.

Costa Rica: Lagarto to Boruca, Pittier 4488. Buenos Aires, Pittier 6533.

San Ramon, ? Tonduz 17779.

111. Piper subfuscum C. DC. Journ. Bot. Brit, & For. 4: 217. 1866.

Piper tablazoseme C. DC. Bot. Jahrb. Engler 10: 288. 1888.

Type locality: Alto de la Cruz, Mount Candelaria, Costa Rica {Hoffmann
544, the type).

Range: High divide of central Costa Rica.

Costa Rica: Tablazos, Lehmann 1752, type of P. tablazosense.

112. Piper ceibense C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 163. 1897.

Type locality: Buenos Aires, RIo Ceibo, Costa Rica {Pittier 4902, the type;
"6902").

Range; Pacific slope of Costa Rica.

Costa Rica : Cabeceras del Diquls, Pittier 10564. Golfito, Golfo Dulce, Pit-

tier 9910.

113. Piper neurostachyum C. DC. Bull. Soc. Bot. Belg. 30^: 213. 1891.

Type locality: Juan Vinas, Costa Rica {Pittier 1869, the type).

Range: Keventaz6n Valley, Costa Rica.

Costa Rica: Las Vueltas, Tonduz 12907 (J. D. Smith 7564). Boca de
Zhorqnfn, Tonduz 8641.

114. Piper escuadranum Trel., sp. nov.

A shrub, glabrous except for the puberulent nerves beneath; leaves broadly
ovate, obscurely subacuminate, nearly equilaterally deeply cordate with V-
shaped sinus about equaling the petiole, 24X35 cm., multiple-nerved with
about 4 ascending nerves on each side of the lower half of the midrib and as
many more spreading from the base; petiole 6 cm. long, rather narrowly
winged ; spikes (young) 4X50 mm.

; pe<Tuiicle 1 cm. long; bracts quadrangularly
subpeltate, glabrous.

T.ype in the U. S. National Herbarium, nos. 1,307,266-1,307,267, collected in

dense oak and bamboo forest near Laguna de la Kscuadra, northeast of El
Copey, Province of San Jos^, Costa Rica, altitude 2,000 to 2,200 meters,
December 16, 1925, by Paul C. Standley (no. 41965).

Range: High divide of central Costa Rica.
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115. Piper irrasum Trel., sp. nov.

A shrub ; twigs crisp-velvety ; leaves subelliptic-ovate, short-acuminate, nearly

equilaterally deeply cordate with nearly closed sinus about equaling the petiole,

20X30 cm., submultiple-nerved, witli 4 upcurved nerves on each side from below

the upper third and as many more from the base, crisp-velvety beneath ;
petiole

crisp-velvety, 70 mm. long; spikes 7X360 mm.; peduncle 15 mm. long, glabres-

cent; bracts triangular-subpeltate, ciliate ; berries short-oblong, truncate; stig-

mas 3, small, sessile.

Type in the U. S. National Herbarium, no. 1,307,609, collected at El Mufleco,

Rio Navarro, Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters,

March 6, 7, 1926, by Paul 0. Standley and Juvenal Valerio (no. 50961).

Range: Upper ReventazOn Valley, Costa Rica.

116. Piper palmanum Trel., sp. nov.

A tree 5 to 10 meters tall ; leaves broadly ovate, obtuse, nearly equilaterally

deeply cordate with overlapping rounded lobes shorter than the petiole, 36X50

cm., multiple-nerved with 4 upcurved branches on each side of the midrib from

below the upper third and as many more from the base, the nerves villous be-

neath ; petiole sparsely villous, with a few fleshy emergences, winged, 80 mm.

long; spikes 7 to 12X450 mm.; peduncle 30 mm. long, glabrous; bracts trian-

gular-subpeltate, ciliate; berries oblong, truncate; stigmas 3, broad, sessile.

Type in the U. S. National Herbarium, nos. 1,229,340-1,229,342, collected at La

Palma, Province of San Jose, Costa Rica, altitude 1,600 meters, February 3,

1924, by Paul C. Standley (no. 33112).

Range: High mountains of central Costa Rica.

117. Piper aserrianum Trel., sp. nov.

A shrub ; twigs brown-tomentose-villous ; leaves broadly ovate, obtuse, sub-

equilaterally deeply cordate with narrow or closed sinus surpassing the petiole,

27X40 cm., multiple-nerved, with 4 ascending nerves on each side from below

the upper third and as many more from the base, the nerves crisp-villous be-

neath ;
petiole brown-villous, 30 to 70 mm. long; spikes (young) 4X70 mm., with

glabrate peduncle 10 mm. long.

Type in the U. S. National Herbarium, no. 1,229,695, collected between Aserri

and Tarbaca, Province of San Jose, Costa Rica, altitude 1,600 to 1,900 meters,

February 12, 1924, by Paul C. Standley (no. 34151).

Range: High mountains of central Costa Rica.

Costa Rica: Fraijanes, Alajuela, Standley d Tot-res 47595. Cerro de la

Carpintera, StanSlep 35638.

118. Piper cincinnatum Trel., sp. nov.

A shrub; twigs sparingly soft-hairy or glabrescent, fleshy warty at the nodes;

leaves broadly elliptic, short-acuminate, somewhat inequilaterally cordate with

open sinus, 24X40 em., multiple-nerved, with 4 upcurved nerves on each side

from below the upi>er third and 2 or 3 from the base, substellate-hairy beneath

especially on the midrib; petiole longer than the lobes, 70 to 90 mm., winged,

dorsally hairy, with numerous fleshy emergences ; inflorescence unknown.

Type in the U. S. National Herbarium, no. 1,229,263, collected at La Colom-

biana Farm of the United Fruit Co., Province of Limon, Costa Rica, altitude

70 meters, March 6, 7, 1924, by Paul C. Standley (no. 36778)

.

Range: Caribbean lowlands of central Costa Rica.
,

119. Piper clavuliger Trel., sp. nov.

A shrub or small tree 3 to 7 meters tall; twigs glabrous, with fleshy emer-

gences about the nodes ; leaves round-ovate, obtuse or short-jwinted, nearly

equilaterally deeply cordate with narrow sinus subequal to the petiole, 30X45
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cm., multiple-nerved, with 5 upcurved nerves on each side from the lower hall

and as many from the base, puberulent on the nerves beneath and with emer-

gences on the midrib
;
petiole as much as 100 mm. long, winged, glabrous, with

oblong emergences; spikes (young) 4X90 mm., becoming 5X250 mm., with

subpuberulent peduncle 30 to 55 mm. long.

Type in the U. S. National Herbarium, no. 1,307,489, collected in the vicinity

of Pojivalie, Province of Cartago, Costa Rica, altitude 900 meters, February 7,

8, 1926, by Paul C. Standley and Juvena! Valerio (no. 47088).

Range: Caribbean slope of Costa Rica.

Costa Rica: El Muneco, Cartago, Standley 33919; Standley d Valerio 51033

La Hondura, Standley 37771.

120. Piper cenocladum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 168. 1897.

Type locality: Tsaki, Taliimanca, Costa Rica {Tonduz 9533, the type).

Range : Caribbean slope of Costa Rica.

Costa Rica: Las Vuoltas, Tucurrique, Tonduz 12857 (J. D. Smith 7565).

Finca Montecristo, Standley d Valerio 48559.

121. Piper sig'natum Trol., sp. nov.

A shrub, sparsely villous nearly throughout; leaves elliptic above the lateral

sinus, subobovate because of the single pendent auricle which surpasses the

petiole, short-acuminate, 13 to 15X30 cm., submultiple-nerved, with about 4 up
curved nerves from below the middle on each side and as many more si)read-

ing from the base on the auricled side ; petiole 30 to 40 mm. long, winged ; spikes

pendent, 12 X 250 mm.
;
peduncle thick, 20 mm. long, glabrous ; bracts lunulately

subpeltate ; berries suboblong, truncate; stigmas 3; sessile.

Type i-n the U. S. National Herbarium, no. 1.307,608, collected at El Muneco.

Rio Navarro, Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters,

March 6, 7, 1926, by Paul C. Standley and Juvenal Valerio (no. 50958).

Range: Upper Rev(^ntaz6n "Valley, Costa Rica.

Costa Rica: El Muneco, Standley 33447. 33406, 33575; Standley d Torres

51006. Orosi, Standley 39727.

122. Piper ciliatifolium Trel., sp. nov.

A softly subhirsute shrub ; leaves elliptic above the lateral sinus, but obovate

because of the single auricle as long as the petiole, gradually pointed, 15X3C
cm., submultiple-nerved, with about 4 ujicurved nerves from each side of the

lower half and as many more from the base on the auricled side, long-clliate

:

petiole 30 mm. long, winged ; inflorescence unknown.
Type in the U. S. National Herbarium, no. 1,229,416. collected at I^ Colom

biana Farm, Province of Lim6n, Costa Rica, altitude 70 meter.s, March 6, 7

1924, by Paul C. Standley (no. 36770).

Range: ReveDtaz<5n lowlands, Costa Rica.

123. Piper bullulaefolium TreL, sp. nov.

A velvety-subtoraentose shrub ; leaves elliptical-subovate above the lateral

sinus, subobovate from the (usually) single pendent article equaling the

petiole, gradually subacuminate, 10 to 15X20 to 30 cm., submultiple-nerved

with about 4 upcurved nerves from the lower half on each side and aboul

as many radiating from the base in the anricle. bidlulate-rugose
; petiole 40 tc

50 mm. long; spikes (young) 2X180 mm., with peduncle 15 mm. long; bracts

roundish-subpeltate, ciliate.

Type in the U. S. National Herbarium, no. 1,307,368, collected at Los Ayotes
near Tilaran, Province of Guanacaste, Costa Rica, altitude 600 to 700 meters
January 21, 1926, by Paul C. Standley and Juvenal Valerio (no. 453(53).

Range: Pacific slope of Costa Rica,
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Costa Rica : About Tilariin, Standlej/ d Valeria 44657, 46463 with biauriculate

base.

124. Piper tinctum Trel., sp. nov.

Close to the foregoing but villous and not bullulate; spikes 4 to 5X 350 mm.

;

peduncle 30 mm. long.

Type in the U. S. National Herbarium, no. 1,307,372, eolleoti^l at Los Ayotes,

near TilarSn, Province of Guauacaste, Costa Rica, altitude 600 to 700 meters,

January 21, 1926, by Paul C. Staiidley and Juvenal Valerio (no. 45460).

Range: Pacific slope of Costa Rica.

Costa Rica: Vicinitj- of Tilaran, Sfandlctf & Valerio 45280, 45800.

125. Piper biseriatum C. DC. Bot. Gaz. 70: 178. 1920.

Type locality: Canas Gordas, Costa Rica (PittUT 11036. the type).

Range: Eastern Costa Rica, toward Panama.

126. Piper dasypogon C. DC. Bot. Gaz. 70: 187. 1920.

Ty'pe locality: Buenos Aire;*, Ciista Rica (Pittier 10641, the type).

Range; Diquls Valley, Pacific slope of Costa Rica.

127. Piper magnilimbum C. DC. Bot. Gaz. 70: 177. 1920.

Piper ohliquum Auct., as to Costa Rica.

Type locality: Canas Gordas, Costa Rica {Pittier 11032, the type).

Range: Eastern Costa Rica,

Costa Rica : With the type, Pittier 11073, " 11037."

128. Piper fimbriulatum C. DC. Bull. Soc. Bot. Bolg. 30 ': 207. 1891.

Type locality: El General, Costa Rica, Tonduz 3393 ("3398") the type.

Range : Pacific slope of Costa Rica.

129. Piper pentagonum Trel., sp. nov.

A shrub; twigs crisp-velvety; leaves subpaiidurately obovate, short-acumi-

nate, unequally cordate with narrow sinus, the longer lobe half as long as
the petiole, 12 to 15X22 to 25 cm., multiple-nerved, with 3 to 4 upcurved
branches on each side from below tlie uiiper third and as many more spread-
ing from the base, hirtellous on the nerves beneath

; petiole 60 to 80 mm. long,

winged, crisp-hirtellous
; spikes (young) 8X65 mm., mucronate, on a hirtellous

peduncle 5 mm. long ; bracts roundish-subpeltate.

Type in the U. S. National Herbarium, no. 1,307,543, collected at Finca
Montecristo, Rio Reventazon below Cairo, Province of Limon, Costa Rica,
altitude 25 meters, February 18, 19, 1926, by Paul C. Standley and Juvenal
Valerio (no. 48559).

Range: Caribbean lowlands of Costa Rica.

130. Piper pseudo-fijubriulatum Trel., sp. nov.

A shrub; twigs transiently hairy; leaves broadly elliptic, blunt-acuminate,
deeply laterally cordate with overlapping lobes, 20X35 cm., submultiple-neryed
with 3 or 4 upcurved nerves from the lower half of each side and 4 or 5
spreading from the base, the nerves stifC-villous beneath; petioie 80+10 or 15
mm. long, winged; spikes 4X300 mm. or more; peduncle 10 to 15 mm. long;
bracts subpeltate, long-fimbriate. *

Type in the TJ. S. National Herbarium, no. 577,121, collected at El General,
Costa Rica, altitude 600 meters, February, 1891, by H. Pittier (no. 3601).
Range: Pacific slope of Costa Rica,

CosTA Rica : Boruca to T6rraba, ? Pittier 4657.

131. Piper exiguispicum Trel., sp. nov.

A shrub ? ; twigs densely subtomentose ; leaves broadly obovate-elliptic, sharp-
acuminate, unequally laterally cordate with the larger lobe surpassing the
petiole, 20X23 cm., submultiple-nerved with about 4 upcurved branches from
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the lower half on each side and 2 to 4 from the base, more or less persistently

pubescent on both sides; petiole 45+10 or 15 mm. long, densely hairy, winged;

spikes cordlike, 2.5X220 mm.; peduncle 25 to 30 mm. long, loosely hairy;

bracts subpeltate, rusty-hairy.

Type in the U. S. National Herbarium, no. 798,333, collected at Boca de

Zhorquin, Taliimanca, Costa Eica, March, 1894, by A. Tonduz (no. 8641).

Range: Caribbean slope of Costa Rica.

132. Piper perlongipes Trel., sp. nov.

A somewhat pubescent shrul), very suggestive of P. auritum ampUfoliAim;

leaves ovate-acute, unequally laterally cordate with overlapping lobes, on

winged petiole 30 to 40 mm., longer on one side; spikes 3 to 4X300 mm.;

peduncle slender, 90 mm. long.

Tyi>e in the U. S. National Herbarium, no. 1,307,477, collected at Pejivalle,

Province of Cartago, Costa Rica, altitude 900 meters, February 7, 8, 1926, by

Paul C. Standley and Juvenal Valerio (no. 46834).

Range: Reventaz6n Valley, Costa Rica, perhaps also represented from

Chinandega, Nicaragua, Baker 85.

Costa Rica: Tuis, Tonduz 81G6, 11519. Shirores, Tonduz 9264.

133. Piper auritum amplifolium C. DC. in DC. Prodr. 16 ': 321. 1869.

Typej locality: "Costa Rica" {Hoffmann 761, the type).

Range: Widespread through Central America in various scarcely distinguish-

able forms.

Costa Rica: Lim6n, PUUer 12689. Finca Montecristo, Standley & Valerio

48450. Hacienda de Zent, United Fruit Co. 257. Rio San Juan, Oersted 827.

Puerto Viejo and SarapiquI River, Biolley 7443. Carrillo Road, Pittier 1194,

2528. Las Vueltas, Tondnz 12859. Tuis, Tonduiz 11519 (J. D. Smith 7331).

Juan Vifias, Cook & Doyle 304, 364. Mount Aguacate, Oensted 826. Las Pavas,

Standley 36069. San Jos6, Tonduz 3174. Rio Birrls, Pittier 3202. Pacific

slope, Biolley 17554. Surubres, San Mateo, Pittier 7052. Quebrada Grande,

Tilardn, Standley & Valerio 46114. Rio Corozal, Santo Domingo de Golfo

Dulce. Tonduz 9929 (J. D. Smith 7135). Punta Mala, Tonduz 6796.

134. Piper auritifolium Trel., sp. nov.

A shrub resembling P. auritum, with microscopically papillate stem; leaves 12

to 13X20 to 23 cm., sparsely appressed-pubesccnt above but quite glabrous be-

neath ; spikes (young) 2X50 to 100 mm., the glabrous peduncle 10 mm. long.

Type in the U. S. National Herbarium, no. 1,307,561, collected at Hamburg
Finca, Kfo Reventazon bolow Cairo, Province of Lim6n, Costa Rica, altitude 50

meters, February 19, 1926, by Paul C. Standley and Juvenal Valerio (no. 48773).

Range : Caribbean lowlands of Costa Rica.

135. Piper silvicola C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 159. 1897.

Type locality: Rio Naranjo, Costa Rica (Tonduz 7611, the type).

Range: Lowlands of northeastern Costa Rica.

Costa Rica: Rio Naranjo, ? Tonduz 7.536.

136. Piper mirabile Trel., sp. nov.

A thick-trunked tree 6 to 7 meters tall, essentially glabrous except for the

puberulent nerves beneath ; leaves elongate-elliptic, obscurely blunt- or emar-

giuulate-acuminate, obliquely rounded at base or obscurely subcordulate, 10 to

12X20 to 25 cm., submultiple-nerved with about 3 impressed upcurved nerves on

each side of the lower half and 2 or 3 fi'om the base, bronzing; petiole 40 to 50

mm. long, somewhat fleshy-warty like the twig, winged; spikes pendent, 6 to 8X
370 mm.; bracts suborbicular, ciliate-flmbriate; ovary depressed-ellipsoid; stig-

mas 3, sessile.
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Type in the U. S. National Herbarium, no. 1,181,894, collected at Santa Clara

de Cartage, Costa Rica, altitude 1,950 meters, July 20, 1923, by William R.

Maxon and A. D. Harvey (no. 8246).

Range: Upper Reventazon Valley, Costa Rica.
~

137. Piper evasum TreL, sp. nov.

A shrub, essentially glabrous except for the tomentulose fleshy-warty twigs

and petioles and the pubescent nerves beneath ; leaves regularly elliptic, sub-

acuminate, equilaterally cordate with open sinus scarcely 15 mm. deep, 10X34

cm., submulti pie-nerved with about 5 upcurved nerves from below the upper

third on each side and about 2 from the base; petiole 30 mm. long, thick and

winged ; inflorescence unknown.

Type in the U. S. National Herbarium, no. 1,307,366, collected at El Arena!,

Province of Guanacaste, Costa Rica, altitude 500 meters, January 18, 192G, by

Paul C. Standley and Juvenal Valerio (no. 45280).

Range: Pacific slope of Costa Rica.

138. Piper longevillosum Trel., sp, n<iv.

A soft shrub with long-villous twigs; leaves broadly elliptic, subacuminate,

slightly inequilaterally cordate with shallow sinus or subauriculate with the

larger lobe covering the petiole, 12X18 to 15X22 cm., submultiple-nerved with

about 4 upcurved nerves from the lower Iialf on each side and as many more

from the base ;
petiole 40 mm. long, winged, villous like the base of the nerves

beneath ; inflorescence unknown.

Type in the U. S. National Herbarium, no. 1,307,322, collected at El Sileneio,

near TilarAn, Province of Guanacaste, Costa Rica, altitude 750 meters, January

13, 1926, by Paul C Standley and Juvenal Valerio (no. 44696).

Range: Pacific slope of Costa Rica.

139. Piper pittieri C. DC. Bull. Soc. Bot. Belg. 29': 69. 1890; 30': 204.

1891.

Type locality : Between Turrialba and Rfo Birrls, on VolcSn de Irazii, Costa

Rica, at 2,400 meters altitude (Pit tier 376, the type).

Range; Central mountains of Costa Rica.

Costa Rica: Turrialba, Pittier 13234 (J. D. Smith 7507). Achiote, Volcan

de Pods, Tonduz 10794; Standley 34612. I^aguna del Reventado, VolcS-n de

Irazii, 3,000 meters, noted as the highest Costa Rican altitude for a Piper,

Pittier 14116 ; Tonduz 4244. Cerro de las Caricias, Heredia, Standley d Valerio

52235. Cerro de las Lajas, Standley d Valerio 51555.

140. Piper trinietrale C. DC. Anal. Inst. Fis.-Googr. Costa Rica 9: 159, 1897.

Type locality : Rio Tuis, Costa Rica ( Tonduz 8169, the type)

.

Range: Reventazon Valiey, Caribbean slope of Costa Rica.

141. Piper riparense C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 173. 1897.

Type locality: Buenos Aires, Rfo Hacfim, Costa Rica {Tonduz 4893, the

type).

Range : Diquls Valley, Pacific slope of Costa Rica.

142. Piper eurypliyllum C. DC. Bot. Gaz. 70: 178. 1920,

Piper triseriale C. DC. Bot. Gaz. 70: 187. 1920.
:,

Type locality: La Palmu, Costa Rica {Tonduz 12666, the type).

Range: High mountains of central Costa Rica.
,

Costa Rica : La Palma, Pittier 12663, type of P. triseriale.

143. Piper otophorum C. DC. Bull. Soc. Bot. Belg. 30 ' : 220. 1891.

Type locality: Siquirres, Costa Rica (Pittier 3183, the type).

Range: Caribbean lowlands of northeastern Costa Rica.

Costa Rica : Rio Naranjo, Tonduz 7551.
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144. Piper auriculiferum Trel., sp. nov.

A shrub, slightly pubescent on the nerves beneath, the twigs white-granular

;

leaves inequilaterally sublanceolate- or oblanceolate-elliptic, acuminate, laterally

semicordate with the lobe or auricle equaling and covering the petiole, 6.5 to

8X15 to 18 cm., submultiple-nerved with about 5 upcurved nerves from below

the middle on each side and 2 spreading from the base ;
petiole 10 mm. long,

scarcely winged; spikes 4X60 mm,; peduncle 10 mm. long; bracts triangular-

subpeltate; berries round-oblong, convallately truncate; stigmas 2, sessile.

Type in the U. S. National Herbarium, no. 1,307,316, collected at El Silencio,

near Tilara,n, Province of Guanaeaste, Costa Rica, altitude 750 meters, January

13, 1926, by Paul C. Standley and Juvenal Valerio (no. 44648).

Range: Pacific slope of Costa Rica.

145. Piper biauritum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 161. 1897.

TYPE3 locality: Shirores, Talamanca, Costa Rica (Tonduz 9270, the type).

Range : Caribbean slope of Costa Rica.

146. Piper insolens Trel., sp. nov.

A shrub ; twigs for a time dingy-villous ; leaves obliquely lance-ovate, falcate-

acuminate, bicordulate with lateral sinus, 6 to 7X14 to 16 cm., pinnately

nerved from below the middle, the nerves 5 or 6X2, sparingly dingy-villous

above, the nerves densely crisp-hairy beneath
;
petiole 10 mm. long, covered

by the blade, villous, not winged; spikes noted as greenish white.

Type in the U. S. National Herbarium, no. 1,307,288, collected at Santa

Maria de Dota, Province of San Jos4, Costa Rica, altitude 1,600 meters, Jan-

uary, 1926, by Paul C. Standley and Juvenal Valerio (no. 43306).

Range: High divide of central Costa Rica.

147. Piper disparifolium Trel., sp. nov.

A nodose shrub, glabrous except for the obscurely appressed-puberulent

nerves beneath; leaves lance-ovate, acuminate, obliquely cordulate, 8 to 10X20
to 22 cm., pinnately nerved from below the middle, the nerves 6 or 7X2; petiole

84-2 mm. long, not winged; spikes (young) 2X30 mm.; peduncle 10 mm. long;

bracts roundish-subpeltate, ciliolate.

Type in ttie U. S. National Herbarium, no. 1,307,484, collected at Pejivalle,

Province of Cartago, Costa Rica, altitude 900 meters, February 7, 8, 1926, by

Paul C. Standley and Juvenal Valerio (no. 46993).

Range: Upper Reventazon Valley, Costa Rica.

Costa Rica: El Muneco, Rio Navarro, Cartago, Standley d Valerio 51018.

Pejivalle, Standley d Valerio 470S2, Peralta, Stevens 372.

148. Piper celatipetiolum Trel,, sp. nov.

A glabrous shrub ; leaves elliptic-ovate or subobovate, falcate-acuminate, very
unequally cordulate, 7 to 7.5X16 cm., pinnately nerved from below the upper
third, the nerves about 6X2; petiole 5 mm. long, granular-papillate; spikes

3X45 to 55 mm.; peduncle 10 mm. long; bracts triangular-subpeltate ; berries

obconical, truncate; stigmas 3, minute, sessile.

Type in the U. S. National Herbarium, no. 1,229,492, collected at Capulin,

Province of Alajuela, Costa Riea, altitude 80 meters, April 2, 1924, by Paul C.

Standley (no. 40178).

Range : Pacific lowlands of Costa Rica.

149. Piper subaspericaule C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 162.

1897.

Piper trichocladum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 167. 1897.
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TYPE3 locality: Rio Naranjo, Costa Rica (Tonduz 7625, the type; this is also

the type of P. trichocladum)

.

Range : Caribbean lowlands of Co.sta Rica and Nicaragua.

Costa Rica: RIo Naranjo, Tonduz 7660.

150. Piper virgultorum C. DC. Bot. Gaz. 70: 173. 1920.

Type locality: Tsuritkub, Talamanea, Costa Rica {Tonduz 8650, the type).

Range: Caribbean slope of Costa Rica.

Costa Rica: Boca de Zhorquin (Tonduz 8570 ; ? 8577). Las Vueltas, ? Tonduz
12823. La Florida. V Lankester, in 1925. Without definite locality, Brade 2439.

Turrialba, 'iTonduz 4113.

151. Piper chrysostachyum C. DC. Bull. Soc. Bot. Belg. 30': 207. 1891.

Type locality: Rio Surubres, San Mateo {Biolley 4073, the type).

Range : Pacific slope of Costa Rica.

Costa Rica: Buenos Aires, Pitikr 6526, 6535. Rio La Barranca, San Juan
de San Ram6n, Tonduz 17777.

152. Piper vicinum Trel., ep. [lov.

General characters of P. chrpsostachpum, but the nerves subpubescent be-

neath, and with glabrous bracts and pistils.

Type in the U. S. National Herbarium, no. 577,145, collected at " Yuavin,"

[?Zhorqufn], Costa Rica, altitude 700 meters, March, 1892, by A. Tonduz (no,

6635).

Range : Caribbean slope of Costa Rica.

153. Piper pelliticaule Trel., sp. nov.

A shrub ; twigs brown-puberulent and with intermingled longer straight hairs

;

leaves broadly elli]>tic. acutely short-acuminate, unequally rounded at base, 8

to 10.5X16 to 19 cm., pinnately nerved from below the middle, the nerves

about 6+7, evanescently somewhat hirtellous above, tomentulose and villous-

hirsute on the nerves beneath ; petiole 10 or 15+3 mm. long, brown-hirtellous,

winged at base ; inflorescence unknown.

Type in the U. S. National Herbarium, no. 1,307,499, collected at Fraijanes,

Province of Alajuela, Costa Rica, altitude 1,600 meters, February 12. 13, 1926,

ty Paul C. Standley and Ruben Torres (no. 47539).

Range: High central divide of Costa Rica.

Costa Rica: Rfo Virilla. "i Tonduz 17770.

154. Piper anisophyllum Trel., sp. nov.

Piper dllatafum acutifolium C. DC. Bull. Soc. Bot. Belg. 30': 217. 1891.

Type locality: El General, Costa Rica (Tonduz 3385, the type).

Range: Pacific slope, Costa Rica.

Costa Rica: With the type, Tonduz 3392. Tilarjin, Guanacaste, Standley d
Valeria 44228. Boruca, Piitier 6747.

155. Piper pseudodilatatum C. DC Anal. Inst. Fis.-Geogr. Costa Rica 9: 165.

1897.

Type locality: Punta Mala, Costa Rica (Tonduz 6797, the type).

Range : Pacific lowiand.*? of Costa Rica.

156. Piper zacatense C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 161. 1897.

Type locality: Boca Zacate, Costa Rica (Piitier 6828, the type).

Range: Pacific lowlands of Costa Rica.

156a. Piper zacatense percaudatum C, DC. Anal. Inst. Fis.-Geogr. Costa Rica
9: 161. 1897.

Type locality : Golfito, Golfo Dulce, Pittier 9914, the type ; distributed also

as J. D. Smith 7132.

06747—29 4
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Range: Pacific lowlands of Costa Rica.

Costa Rica: RIo Corozal, Santo Domingo, Plttier 10002 (J. D. Smith 7131),

Rio Colorado, Golfo Dulce, Pitficr 9991 (J. D. Smith 7144).

157. Piper uvitanum C. DO. Bot. Gaz. 70: 182. 1920.

Type locauty : La Uvita, Limon, Costa Rica (Pittier 12690, the type).

Range: Caribbean lowlands of Costa Rica.

Costa Rica: Liiii6n, Delycaux 59.

158. Piper alajuelanum Trel., sp. nov.

A shrub, glabrous except for the obscurely puberulent nerves beneath ; leaves

obliquely subelliptic-oblong, acuminate, rounded at least on one side at base,

5 to 7X12 to 16 cm., pinnately nerved from below the middle, the nerves 5 or

6X2, cancellately venulose; petiole 10 mm. long, not winged; spikes 2 to 3X85
mm.; peduncle slender, 10 to 15 mm. long, white-granular like the twigs; l)racts

lunulate-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 796,164, collected at Nuestro Amo,
Alajuela, Costa Rica, altitude 800 meters, February, 1911. by Ot6n Jimenez

(no. 988).

Range: Pacific slope of Costa Rica.

159. Piper villosisquamulum Trel., sp. nov.

A shrub ; twigs glabrous, pab^-granular ; leaves obliquely elliptic, long-

acuminate, rounded at base or subcordulate at least on one side, 6 to 8X18
to 23 cm., pinnately nerved from below the middle, the nerves about 7+G, loosely

and deciduously villous beneath with the veins appressed-pubescent
;

petiole

8+2 mm. long, glabrous, winged only at base; spikes filiform, 2X150 mm.;
peduncle 10 to 15 mm. long, obscurely velvety or glabrous ; bracts roundish-

subpeltate, ciliolate; ovary round-truncate; stigmas 3, minute, sessile.

Type in the U. S. National Herbarium, no. 1,229,448, collected at La Hondura,
Province of San Jos6, Costa Rica, altitude 1,300 to 1,700 meters, March 16,

1924, by Paul C. Standley (no. 37799).

Range: High central divide of Costa Rica.

CosTA Rica ; With the type, Standlci/ 37757.

160. Piper rhodostachyum Trel., sp. nov.

A small crisp-villous shrub ; leaves obliquely lanceolate, falcate-attenuate,

subcordulate on one side, 3X10 cm., subrugose, pinnately nerved from below the

middle, the nerves 4+3, prominent lieneath; petiole scarcely 2+2 mm. long;

.spikes (young) 2X15 mm., pink.

Type in the U. S. National Herbarium, no. 1,318,150, collected at Reventazfin,

Costa Rica, August 4, 1927, by C. H. Lankester (no. 1163).

Range : Reventaz5n Valley, Costa Rica.

161. Piper polytrichum C. DC. Candollea 1: 110. 1923; Schroeder, Candollea
3: 138. 1926.

Type locality : Canas Gordaa, Costa Rica (Pittier 11070, the type ;
" 10070 ").

Range: Mountains of southeastern Costa Rica,

Costa Rica: Witli tbe type, Pittier 11071.

162. Piper nigricaule Trel., sp. nov.

A shrub ; twigs blackening, sparsely crisp-pubescent ; leaves elliptic-sublance-

olate, unequally eordulate, 5X13 to 15 cm., pinnately nerved from below the
middle, the nerves 6X2, transiently somewhat hairy on both sides and per-

sistently pubescent on the nerves; petiole 5+2 mm. long, hairy, winged at

base; spikes 3X50 to 88 mm.; peduncle slender, 10 mm. long, glaltrate; bracts

lunulate-subpeltate, ciliolate; berries obpyramidal-triquetrous ; stigmas 3, sessile.
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Type in the U. S. National Herbarium, no. 577,290, collected at Santo Domingo

de Golfo Dulce, Costa Rica, March, 1910, by A. Tonduz (no. 9959). Distributed

also by John Donnell Smith as no. 7139 (sheets 596,520 and 596,522 in the U. S.

National Herbarium).

Range: Pacific coast region of Costa Rica.

163. Piper scleromyelum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 167. 1897.

Type locauty: Tsuritkub, Talamanca, Costa Rica {Tonduz 8675, the type).

Range : Caribbean slope of Costa Rica.

164. Piper subsessilifolium C. DC. Bull. Soc. B©t. Belg. 30 ': 216. 1891.

Piper suhsessilifoUum palmanum C. DC. Bot. Gaz. 70: 183. 1920.

Type locality: RIo Navarrito, Costa Rica, Pittier 2436 ("2435"), the type.

Range : Mountains of central Costa Rica.

Costa Rica: La Palma, Tmiduz 12662, type of var. palmanum. Alto de la

Estrella, Cartago, Standlcy 39108, 39232 with lance-oblong leaves 3.5 to 4.5X13

to 15 cm. El Muneco, Rio Navarro, Standlep 33426, 33436, 33567, 33628, 33651

;

Standley d Torres 51110; Standley & Valerio 51027. La Hondura, Standley

36496, with narrow leaves.

165. Piper concepcionis Trel., sp. nov.

A spreading or subrepent, essentially glabrous shrub ; leaves oblong- or ovate-

elliptic, acuminate, nearly equilaterally rounded at base, 8 to 13X20 to 25 cm.,

pinnately nerved from below the middle, the nerves 5 or 6X2, congested below

;

petiole 10 to 20 mm. long, not winged; spikes (young) 2X35 mm., drying red,

with peduncle 5 mm. long; bracts lunula te-subpeltate.

Type in the U. S. National Herbarium, no. 798,403-798,404, collected at La

Concepcion, plains of Santa Clara, Costa Rica, February, 1896, by John Donnell

Smith (no. 6749).

Range : Caribbean piedmont of Costa Rica.

Costa Rica : Gutlpiles, Stwndley 37123, 37131, 37319.

166. Piper arundinetorum Trel., sp. nov.

A weak subscandent glabrous shrub; leaves narrowly elliptic, acuminate,

subobtuse at the convallate base, 4 to 6X13 to 16 cm., submultiple-nerved from

the lower half, the nerves 5X2, drying bright green and veiny; petiole 5 mm.

long, not winged; spikes 3X40 mm.; peduncle 10 mm. long; bracts triangular-

subpeltate, the pale margin coarsely fimbriate ; berries oblong-truncate ; stigmas

2, minute, sessile.

Type in the U. S. National Herbarium, no. 1,307,268, collected in oak and

bamboo forest, near Laguna de la Escuadra, El Copey, Province of San Jose,

Costa Rica, altitude 2,100 meters, December 16, 1925, by Paul C. Standley

(no. 41967).

Range: Central mountains of Costa Rica.

167. Piper sulcinervosum Trel., sp. nov.

A shrub ; twigs somewhat crisp-pubescent ; leaves elongate-lanceolate, long-

acuminate, the narrowed base nearly equally subobtuse, 5.5 to 7X17 to 18 cm.,

s^ubmultiple-nerved from the lower third, the sulcate nerves 5 or 6X2 with

the lower congested, and slightly hairy above; petiole 3 to 7 mm, long, some-

what crisp-pubescent, not winged; spikes (young) 3X40 mm., purple; peduncle

7 mm. long, slightly crisp-pubescent ; bracts roundish-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,229,701, collected on Cerro de la

Carpintera, Province of Cartago, Costa Rica, altitude 1,500 to 1,800 meters,

February, 1924, by Paul C. Standley (no. 35569).

RA.NGE: upper Reventazon Valley, Costa Rica.

Costa Rica: Cerro de la Carpintera, Standley 35634, 35707. Orosi, Cartago,

Standley 39674.
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168. Piper pendens Trel., sp. nov.

A small pendent epiphytic shrub ; twigs transiently crisp-pubesceut ; leaves

elongate-lanceolate, gradually long-acuminate, subequally rounded at base, 3.5 to

4.5X12 to 15 cm., pinnately submultiple-nerved from below the middle, the

impressed nerves about 5X2, approximate downward and sparsely velvety

beneath, drying thin and paler beneath
;
petiole 5 mm. long, crisp-pubescent, not

winged; spikes (young) 2X35 mm., sharp-mucronate, dark red; peduncle

10 mm. long, crisp-pubescent ; bracts roundish-subpeltate.

Type in the U. S. National Herbarium, no. 1,307,584, collected at Yerba Buena,

San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters, February 22,

28, 1926, by Paul C. Standley and Juvenal Valerio (no. 49822).

Range: High central divide of Costa Rica.

168a. Piper pendens infaustum Trel., var. nov.

A terrestrial shrub with less gradually acuminate leaves.

Type in the U. S. National Herbarium, no. 1,229.361, collected at EL Mufieco,

s>outh of Navarro, Province of Cartage, Costa Rica, altitude 1,400 meters

February 8, 9, 1924, by Paul C. Standley (no. 33651).

Range : Upper ReventazOn Valley, Costa Rica.

169. Piper pseudo-aduncum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 166.

1897.

Type locality: Puerto Viejo and SarapiquI River {Biolley 6914, the type).

Range: Caribbean slope of Costa Rica.

170. Piper bryogetum C. DC. Bot. Gaz. 70: 175. 1920.

Piper hryogeton C. DC. Candollea 1: 85. 1923.

Type locality: Trejos, Las Vueltas, Tucurrique, Costa Rica (Pittier 12939),

Range: Caribbean slope of Costa Rica.

Costa Rica : Hacienda de Zent, Pittier 14652. Rio Hondo, Santa Clara,

Cook d Doyle 563.

171. Piper matinanum C. DC Anal. Inst. Fis. Geogr. Costa Rica 9: 170. 1897.

Type locality: Matina, Costa Rica {Pittier 9759).

Range: Caribbean lowlands of Costa Rica.

172. Piper cabag-ranum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 173. 1897

Type locality: Cabagra, near Buenos Aires. Costa Rica (Pittier 6528, the.

type)

.

Range : Diquls Valley, Costa Rica.

173. Piper blepharilepidum Trel., sp. nov.

A shrub ; twigs slender, glabrous, green-granular ; leaves subelliptic,

acuminate, inequilaterally obtuse at base, 4 to 6X11 to 15 cm., pinnately

nerved from the lower half, the nerves about 5+4, sparingly appressed-

pubescent beneath, drying green and green-granular ; axillary scales long-ciliate
;

petiole 3-f2 mm. long, glabrous, pale-granular, not winged; spikes (young)

2X50 mm.; peduncle 5 to 15 mm. long, glabrous, palo-dotted ; bracts roundish-

subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,307,434, collected at Quebrada

Serena, Tilardn, Province of Guanacaste, Costa Rica, altitude 7(X) meters. Jan

uary 27, 1926, by Paul C. Standley and Juvenal Valerio (no. 46217).

Range: Pacific slope of Costa Rica.

174. Piper epigynium C. DC. Linnaea 37: 346. 1872.

Type LOCALITY : Turrialba, Costa Rica {Oersted 858, the type).

Range: Reventaz6n Valley, Costa Rica.
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175. Piper oppressum Trel., sp. nov.

A nearly glatirous shrub ; leaves lance- or subovate-elliptic, long-acuminate,

subobliquely acute at base, 5 to 7.5X13 to 16 cm., pinnately nerved from the

lower half, the nerves (4 or 5X2) with some short intermediates and at most

obscurely appressed-pubescent beneath; petiole slender, 10 to 20 or 30 mm. long,

the longest narrowly winged to the end; spikes 2X30 to 40 or even 80 mm.;
Iieduncle 5 mm. long ; bracts Inconspicuous, glabrous.

Type in the U. S. National Herbarium, no. 474,585, collected at MatambiS,

Nicoya Peninsula, Costa Rica, altitude 600 meters, May 28, 1903, by O. F. Cook

and C. B. Doyle (no. 697).

Range: Pacific coast region of northern Costa Rica.

Costa Rica: Nicoya, Tonduz 13062.

176. Piper esquivelanum Trel., sp. nov.

An essentially glabrous shrub, copiously brown-granular throughout; leaves

ovate-elliptic, subacuminate, equilaterally acute at base, 6 to 7.5X13 to 15 cm.,

pinnately nerved from the lower half, the nerves about 4X2, microscopically

puberulent on the nerves beneath ; petiole 15 mm. long, winged toward the base;

spikes 3X55 mm., slightly mucnmate ; peduncle 5 mm. long; bracts concave;

berries subglobose ; stigmas 3. sessile.

Type in the U. S. National Herbarium, no. 1,307,339, collected at El Arenal,

Province of Guanacaste. Costa Rica, altitude 485 to 600 meters, January 18,

19, 1926, by Paul C. Standley and Juvenal Valerio (no. 45042).

Range: Pacific slope of Costa Rica.

Costa Rica : El Silencio, Guanacaste, Standley d Valerio 44644,

177. Piper machadoanum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 166.

1897.

Piper dichotomum Auct.. as to Nicaragua.

Type locality : Boca Machado, San Juan Valley, Nicaragua {Pittier 9638,

the type).

Range: Caribbean lowlands of northern Costa Rica and adjacent Nicaragua.

Costa Rica : Santa Clara. Las Delicias, Biolley 10676. Finca Montecristo,

Standley d Valerio 48415, 48485, 48503, 48584, 48574, 48583. Hamburg Finca,

Standley d Valerio 48667. 48690, 48715, 48743, 48757, 48777, 48819. La Colom-

hiana Farm, Standley 36796. 36962. 36982.

178. Piper brachistopodum C. DC. Bot. Gaz. 70: 182. 1920.

Type locality : Las Vtieltas. Tucurrique, Costa Rica {Tonduz 13143, the type).

Range: Caribbean slope of Costa Rica.

Costa Rica : I^s Vueltas, Tonduz 13128.

179. Piper nodosum C. DC Bot. Gaz. 70: 185. 1920.

Type locality: Canas Gordas. Costa Rica (Pittier 11072, the type).

Range: Mountains of southeastern Costa Rica.

180. Piper coactoris Trel.. sp. nov.

A shrub: twigs evane^cently hairy, copiously pale-granular near the nodes;

leaves lance-elliptic, long-acuminate, inequilaterally acute at the base, 5.5 to

8X18 cm., pinnately nerved from below the middle, the nerves 5 or 6X2,
rugose, roughened beneath by subappressed hairs ; petiole lO-f-2 or 5 mm. long,

glabrate, pale-granular, scarcely winged; spikes 3X60 to 85 mm., mucronate;

peduncle 10 mm, long, pale-granular ; bracts transversely subpeltate, ciliolate

;

berries oblong-subquadrate ; stigmas minute, sessile.

Type in the U. S. National Herbarium, no. 1,307,517, collected at Viento

Fresco, Province of Alajuela, Costa Rica, altitude 1,600 to 1,900 meters, Feb-
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luary 13, 1926, by Paul C. Stanclley and Reuben Torres (no. 47935). Dedicatee

to the junior collector.

Range: High central divide of Costa Rica.

Costa Rica: Viento Fresco. Standley d Torres 47776. Fraijanes, Standley

li Torres 47535, 47583. San Isidro, Heredia, Standley d Valerio 49689, 49722,

52054.

181. Piper villistipulum Trel., sp. nov.

A shrub ; twigs glabrous, pale-granular ; leaves somewhat obliquely elliptic,

acuminate, inequilaterally acute at base, 6 to 8.5X17 to 22 cm., pinnately

nerved from below the middle, the nerves 6 or 7X2, sparsely upcurved-hirsute

on the nerves and principal veins beneath, the caducous stipules villous
; i)etiok

15 or 10+5 mm. long, winged at base only, pale-granular; spikes (young)

2X40 mm., mucronate ; peduncle 5 to 10 mm. long, glabrous; bracts round-

subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,229,686, collected at El Mufieco

south of Navarro, Province of Cartago, Costa Rica, altitude 1,400 meters, Feb-

ruary 8. 9. 1924, by Paul C. Standley (no. 33438).

Range: Upper Reventaz6n Valley, Costa Rica.

Costa Rica: With the type, Standley 33942; Standley d Valerio 51014, 51030,

51103, 51245.

182. Piper tabanicidum Trel.. sp. nov.

A shrub ; twigs sparsely and transiently pale-villous, green-granular ; leaves

elliptic, acuminate, slightly inequilaterally obtuse at base, 4.5 to 7.5X15 to 16,

or 9X21 cm., pinnately nerved from the low^er half, the nerves pale, about

5X2, upcurved-pubescent beneath, deep glossy green; petiole about 104-2 mm
long, subhirsute, green-granular, winged at base; spikes 3 to 4X40 to 50 mm.;
peduncle 5 to 10 mm. long, glabrous ; bracts concave-inflexed ; berries depressed-

globose, velvety ; stigmas 3, sessile.

Type in the U. S. National Herbarium, no. 1,307,383, collected at Tilariln,.

Province of Guanacaste, Costa Rica, altitude 600 meters, January, 1926, bj

Paul C. Standley and Juvenal Valerio (no. 45676).

Range: Pacific slope of Costa Rica.

CoBTA Rica: About Tilarfm, Standley d Valerio 44241, 44287, 44996, 46122.

46145, 46248, 46360, 46593. Lfbano, Guanacaste, Standley d Valerio 44896,

44925.

" Fruit used formerly to kill maggots in wounds of horses and cattle."

183. Piper barbulatum C. DC. Candollea 1: 124. 1923; Schroeder, Candollea

3: 135. 1926.

Piper hostrtvannianum Auct., as to Costa Rica,

Type locality: Nicoya, Costa Rica (Tonduz 13697, the type).

Range: Pacific lowlands of northern Costa Rica (and Nicaragua?).

CosTA Rica: With the typo, Tondus 13964.

1 84. Piper umbricola C. DC. Bull. Soc. Bot. Belg. 30 ' : 215. 1891.

Type locality: Rodeo de Pacaca, Costa Rica {Pittier 3238, the type).

Range: Pacific .slope of Costa Rica.

Costa Rica : Buenos Aires, Tonduz 4900. Terraba, Pittier 3594. San Ramon,
T<Mduz 17780.

185. Piper disparipes Trel., sp. nov.

A shrub, glabrous except for the minutely puberulent nerves beneath ; twigs

pale-granular; leaves subelliptic-oblong, acuminate, the narrowed base in-

equilaterally subacute, 6 to 7X16 to 20 cm., pinnately nerved from below the

middle, the nerves about 5X2, drying rather thin and yellowish; petiole 5-|-3.
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to 8-f5 mm. long, pale-granular, scarcely winged; spikes 3X90 mm.; peduncle

5 mm. long ; bracts rouudish-subpeltate, ciliolate ; berries cubic ; stigmas 2.

minute, sessile.

Type in the U. S. National Herbarium, no. 1,307,327, collected at El Sileneio,

Tilarfin, Province of Guanacaste, Costa Rica, altitude 750 meters, January 13^

1926, by Paul C. Standley and Juvenal Valerio (no. 44766).

Eange: Pacific slope of Costa Rica.

Costa Rica : Naranjos Agrios, Tilaran, Standley & Valerio 46406.

186. Piper papulatum Trel., sp. nov.

A shrub, glabrous except for the obscurely rough-puberulent nerves beneath

;

twigs white-papillate; leaves subovate-elliptic, gradually acuminate, inequi-

laterally rounded at base, 4 to 5X13 to 9X20 cm., pinna tely nerved from the

lower half, the nerves 4 or 5X2, drying thin; petiole 6+4 mm. long, closely

white-papillate, winged at base; spikes 3X75 mm., blunt; peduncle 5 mm. long;

bracts roundish-subpeltate.

Type in the U. S. National Herbarium, no. 1,220,493, collected at CapuUn, Rio

Grande de Tflrcoles, Province of Alajuela, Costa Rica, altitude 80 meters,

April 2, 1924, by Paul C. Standley (no. 40181).

Range: Pacific lowlands of Costa Rica.

187. Piper imparipes Trel., sp. nov.

A shrub, somewhat puberulent on the axes and the nerves beneath; twigs

green-dotted ; leaves suboblong-elliptic, acuminate, inequilaterally subacute at

base, 6 to 7X16 to 18 cm., pinnately nerved from the lower half, the nerves

about 5+4, drying glossy and rather thin ; petiole 7+5 mm. long, winged at

base; spikes 3X75 mm., obtuse, pale green; peduncle 5 mm. long; bracts

roundish- or triangular-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,229,673, collected at La Verbena^

Province of San Jose, Costa Rica, altitude 1,200 meters, January 29, 1924. by

Paul C. Standley (no. 32244).

Range : High central divide of Costa Rica.

188. Piper leptocladum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 164. 1897..

Piper (lUatatum leptocladum C. DC. Candollea 1: 96. 1923.

Type locality: Rfo Tuis, Costa Rica {Pitti<;r 8160, the type).

Range: ReventazOn Valley, Costa Rica.

189. Piper pubens Trel., sp. nov.

A shrub; twigs evanescently appressed-soft-hairy, finely pa'e-granular ; leaves

lance- or ovate-elliptic, long-acuminate, obliquely subacute at base, 5 to 6.5X15

em., pinnately nerved from the lower half, the nerves about 5X2, finely granular

but scarcely roughened above, paler beneath, with the nerves coarsely appressed-

hispid, drying thin and microscopically punctulate; petiole 10 or 15+2 mm.
long, transiently crisp-hairy, winged at base ; spikes (young) 2X65 mm., slender-

mucronate
;
peduncle slender, 10 mm. long, glabrate ; bracts round-subpeltate,

glabrous.

Type in the U. S. National Herbarium, no. 1,229,473, collected at La Estrella,

Province of Cartago, Costa Rica, March 26, 1924, by Paul C. Standley (no,

39329).

Range: Upper Reventaz6n Valley, Costa Rica. <

Costa Rica : Wi<-h the type, Standlen 39197.

190. Piper subdivaricatiim. Trel., sp. nov.

A shrub ; twigs thinly upcurved-hirsute, pale-granular ; leaves lanceolate,,

attenuate, inequilaterally obtuse at base, 4 to 4.5X13 to 15 cm., pinnately nerved

from below the middle, the nerves about 6+5, sparsely appressed-hispid on the
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nerves beneath and glandular-punctulate between them; petiole scarcely 3+2
mm. long, subhirsute, becomlns;: pale-gratiular, winged at ba^o ; spikes (young

2X25 mm., short-peduncled ; bracts roundish-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,229,710, collected at La Hondura,

Province of Sun Jose, Costa llica, altitude 1,500 meters, March 2-4, 1924, by^

Paul C. Standley (no. 36489).

Range: High central divide of Costa Rica.

191. Piper rotundibaccum. Trel., sp. nov.

A shrub ; twigs retrorsely crisp-pubescent, becoming finely pale-granular

;

leaves lanceolate, gradually long-acuminate, inequilaterally obtuse at base,

3.5 to 4.5X10 to 13 cm., obscurely subrugose, pinuately nerved from the lower

half, the nerves about 4X2, appressed-hirsute beneath; petiole scant 5 mm.
long, hispid or granular, not winged; spikes slender-mucronate, in fruit 5X5[)

to 60 mm. ; peduncle 15 mm. long, hirtellous ; bracts triangular-subpeltate, ciliatti-

lawrate ; berries rather large, globose, umbilicate ; stigmas 2, sessile.

Type in the U. S. National Herbarium, no. 1,307,279, collected at Quebradillas!,

Santa Maria de Dota, Province of San Jose, Costa Rica, altitude 1.800 meterji,

December 24, 1925, by Paul C. Standley (no. 42902).

Range: High central divide of Costa Rica.

Costa Rica: Near Santa Maria de Dota, Standley 42891. San Pedro Montes
de Oca to Curridabat, Standley 41285.

191a. Piper rotundibaccum fraijanesanum Trel., var. nov.

Leaves becoming subovute, variable at base and sometimes cordulate; berries

scarcely umbonate.

TyiKj in the U. S. National Herbarium, no. 1,307,511, collected at Fraijanefi,

Province of Aiajuela, Costa Rica, altitude 1,600 meters, February 12, 13, 192(1,

by Paul C. Standley and Rub^n Torres (no. 47669).

Range: High central divide of Costa Rica.

Costa Rica: About Fraijanes, Standley & Torres 47521, 47543, 47569.

192. Piper zonulatispicum Trel., sp. nov.

A shrub ; twigs slender, transiently retrorsely appressed-hispid, becomin;'

pale-granular ; leaves lanceloate, gradually long-acumiuate, unequally rounded
^t base, 3.5 to 4.5X11 to 14 cm., pinnately nerved from below the middle
(nerves about 4X2), somewhat rugose in age, paler beneath, with the uerves

iippressed-hispid
; petiole 5+2 mm. long, appressed-scabrid, not winged abovs

the base; spikes 2X55 mm., pointed, conspicuously pale-banded by the rounded

-

subpeltate ciliolate bracts; peduncle 10 to 15 mm. long, glabrous; ovary sut-

globose-truncate ; stigmas 3, minute, sessile.

Type in the U. S. National Herbarium, no. 1,307,636, collected at El Mufiecc,

Rio Navarro, Province of Cartago, Costa Rica, altitude 1,500 meters, March (I,

7, 1926, by Paul C. Standley and Juvenal Valerio (no. 51116).
Ranxje: Upper Reventazon Valley, Costa Rica.

CosTA Rica: With the type, Standley 33641; Standley rf Valerio 5133E.
Orosi, Standley 39812, 39S93.

193. Piper ejuncidum Trel., sp. nov.

A slender shrub; twigs retrorse-hirtellous, more hairy beneath the nodes;
leaves lanceolate, long-attenuate, inequilaterally obtuse at base or semicordu-
late, 2.5 to 3.5X9 to 12 cm., pinnately nerved from below the middle, the nerves
about 5X2, crisi>pubescent beneath; petiole 8 or 10+2 mm. long, crisj^hispit.,

not winged; spikes 2X30 mm.; peduncle filiform, 20 mm. long, crisp-hirtellous

;

bracts roundish-subpeltate, ciliate.

Type in the U. S. National Herbarium, no. 1,307,670, collected on the Cerro
de las Caricias, above San Isidro, Province of Heredia, Costa Rica, altitude
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2,300 meters, March 11, 1926, by Paul C. Standley and Juvenal Valeric (no.

52220).

Range: High central divide of Costa Rica.

Costa Rica : Above San Isidro, Standlcij d Valerio 49773, 49784, 49863, 50260,

52095. Santa Maria de Dota, Standley 42391.

194. Piper dotanum Trcl., sp. nov.

A slender, spreading or snbscandent, glabrous, pale-granular shrub ; leaves

lance-oblong, long-attenuate, somewhat unequally rounded at base, 2.5 to 3X8
to 11 cm., pinnateJy nerved from below the middle, the nerves about 4X2, dark
green; petiole 3 mm. long, not winged; spikes 3X50 mm., blunt-mucronate;

peduncle 10 mm. long; bracts roundish-.suhpeltate, glabrous.

Type in the U. S. National Herbarium, no. 1,307,252, collecte<l at Santa Maria
de Dota, Province of San Jose, Costa Rica, altitude 1,500 to 1,800 meters,

December, 1926, by Paul C. Standley (no. 41739).

Range: High central divide of Co.sta Rica.

Costa Rica : With the type, Standley 41849.

195. Piper pseudo-albuginiferum Trel., sp. nov.

A delicate shrub; twigs transiently and sparsely crisp-pubescent; leaves

lanceolate, long-acnminate, unequally rounded at base or subcordulate, 3 to 5X11
to 13 cm., pinnately nerved from below the middle, the nerves 4X2 and sub-

appressed-pubescent beneath
; petiole 5+3 mm. long, somewhat crisp-pubescent,

not winged; spikes (young) 2X30 mm., blunt, mucronate; peduncle 5 mm.
long, glabrate ; bracts transversely .subpeltate, ciliolate, snowy on the back.

Type in the U. S. National Herbarium, no. 1,307,605, collected ut El Muneco,
Rio Navarro, Province of Cartago, Costa Rica, altitude 1,500 meters, March 6,

7, 1926, by Paul C. Standley and Juvenal Valerio (no. 50948).

Range: Upper Reventaz6n Valley, Costa Rica.

196. Piper verruculig'eruni Trel., sp. nov.

An essentially glabrous, slender, white-granular shrub ; leaves lanceolate or

elliptic-lanceolate, sharply and falcately long-acuminate, unequally rounded at

base, 4 to 5X10 to 15 cm., pinnately nerved from below the middle, the nerves
5-|-4; petiole 5 mm. long, winged below; spikes scarcely 2X50 mm.; peduncle

becoming 15 mm. long; bracts roundish-subpeltate. ciliolate.

Type in the U. S. National Herbarium, nn. 1,307,440, collected at Quebrada
Serena, TilarAn, Province of Guanacaste, Costa Rica, altitude 700 meters.

January 27, 1926, by Paul C. Standley and Juvenal Valerio (no. 46239).

Range : Pacific slope of Costa Rica.

CosTA Rica: About TilarAn, Standley d Valerio, 44487, 45043, 45212, 45549,

45679, 45711, 45724, 45940, 46188, ? 46217, 46233, 46420, 46458.

197. Piper verruculosum C. DC. Journ. Bot. Brit. & For. 4: 215. 1866.

Piper nudicaule C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 162. 1897.

Type locality : Mount Candelaria, Costa Rica (Hoffmann 8, the type)

.

Range: High central divide of Costa Rica.

Costa Rica: Tablazo. Tonduz 7922, the type of P. nudicaule. PArarao del

Abejonal, Tonduz 7815.

198. Piper carpinteranum C. DC Anal. Inst. Fis.-Geogr. Costa Rica 9: 165.

1897.

Type locality: Cerro de la Carpintera, Costa Rica {Pittter d Tonduz 4348,

the type).

Range: Upper Reventaz<5n Valley, Costa Rica,

Costa Rica: Cerro de la Carpintera, Standley 34427, 35551, 35669, 35571.

El Mufieco, Rfo Navarro, Cartago, Standley 33629. Alto de la Estrella, Cartago,.

Standley 39309.
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199. Piper silvivagum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 162. 1897

Type locautt: Boca del Rio Zliorquin, Costa Rica {Tonduz 8595, the type)

.

Range: Caribbean lowlands of Costa Rica.

Costa Rica : Shirores, Tonduz 9272. Tuis, Tmduz 11518.

200. Piper reptabundum C. DC. Bot. Gaz. 70: 169. 1920.

Type locality: Shirores, Talamanca, Costa Rica {Tonduz 9277, the type).

Range : Caribbean lowlands of Costa Rica.

201. Piper flavirameum C. DC. Bot. Gaz. 70: 181. 1920.

Type locality: La Palma, Costa Rica (Pittier 12510, the type).

Range: High central divide of Costa Rica.

202. Piper pilibaccum C. DC. Bot. Gas. 70 : 179. 1920.

Type locality: Matambu, Nicoya Peninsula, Costa Rica (Cook d Doyle 702,

the type).

Range: Pacific lowlands of northwestern Costa Rica.

203. Piper urophyllum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 170. 1897,

Piper sarapiquinum C. DC. Anal. Inst. Fisi.-Geogr. Costa Rica 9: 166. 1897.

Type locality: RIo Tuis, Costa Rica {Tonduz 8159, the type).

Range: Caribbean slope of Costa Rica.

Costa Rica: Tuis, Tonduz 11524. Cartago, Polakowsky 385. RIo de Iblh

Vueltas, Tonduz 12764. Tsaki, Tonduz 9537. Talamanca, Tonduz 9284,

Sliirores, Tonduz 9266, 9276 ; Pittier 8275. Rio Sarapiqui, Biolley 7437, typo of

P. mrapiquinum. Matina, Pittier 9742. Finca Montecristo, Standley d Valerio

48552. Siquirres, Pittier 3189.

204. Piper catacryptum Trel., sp. nov.

Diffei-s from P. urophyllum in its firmer, relatively broader leaves.

Type in the U. S. National Herbarium, no. 38,069, collected at Rodeo de Pacaca,

Costa Rica, January 12, 1891, by H. Pittier (no. 3293).

Range: Pacific slope of Costa Rica.

Costa Rica: Rodeo de Pacaca, Pittier 3266. El Arenal, Standley d Valeria*

45224, 45266. Tilaran, Standley d Valerio 44305, 45704, 46645. La Tejona,

standley d Valerio 45818, 45858, 45913. El Silencio, Standley d Valerio 44594.

Naranjos Agrios, Standley d Valerio 46422, 46491, 46530 with parasitized (?)

spike 5 mm. thick, as also in no. 45858.

205. Piper tractifolium Trel., sp. nov.

A glabrous shrub ; leaves lance-elliptic, acuminate, equilaterally acute al;

base, 3 to 4X7 to 11 cm., pinnately nerved from below the middle, the nervesj

4X2, drying firm, dark green and glossy above, pale and somewhat glandular-

granular beneath; petiole 10 mm. long, not winged; spikes 3X35 mm., mucro-

nate; ijeduncle filiform, 10 mm. long; bracts triangular- or lunulate-subpeltate,

ciliate-lacerate ; berries depressed-globose ; stigmas 3, large, sessile.

Type in the U. S. National Herbarium, no. 1,307,663, collected on the Cerro

de las Carieias, above San Isidro, Province of Herodia, Costa Rica, altitude

2,200 meters, March 11, 1926, by Paul C. Standley and Juvenal Valerio (no.

52052).

Range: High central divide of Costa Rica,

Costa Rica : Vicinity of San Isidro, Standley d Valerio 49918, 49952, 51945,

51957 ; 49122, 50064, with subobovate-lanceolate leaves.

205a. Piper tractifolium pubescens Trel., var. nov.

A form with thinner leaves 4X12 cm., the nerves beneath and the young
.axes sparsely crisp-pubescent.
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Type in the Botanical Garden Herbarium, Brussels, collected at La Palma,
Costa Eica, by H. Pittier (no. 736).

Range: High central divide of Costa Rica.

206. Piper concinnifoliuni Trel., sp. nov.

Piper concinnum Auct., as to Costa Rica.

Piper vwmhachanum Auct,, as to Costa Rica.

A glabrous shrub ; leaves lanceolate or lance-elliptic, acuminate, subequilat-

erally acute at base, 3 to 4.5X8 to 11 cm., pinnately nerved from far below the

middle, the long-ascending nerves 2X2, with shorter nerves up to the upper
fourth of the midrib, drying thin and veiny

; petiole slender, 10 mm. long, not
winged; spikes 1 to 2X40 mm.; peduncle 5 mm. long; bracts inconspicuous,

concave, subciliolate ; stigmas 3, minute, sessile.

Type in the U. S. National Herbarium, no. 716,434, collected in the Colinas

de Piodades, San Ram6n, Costa Rica, altitude l,\m meters, June 4, 1901, by
A. M. Brenes (no. 14194).

Range: Pacific slope of Costa Rica.

CoSTA Rica: About San Ram<5n, Brenes, 17765, 17769, 17782, 17783, 17784.

Madregal de San Mateo, ? Jim6n.ez 1073. Los Ayotes, Tilardn, Guanacaste,
Standley d Valeria 45478.

•207. Piper elliptico-lanceolatum (C. DC.) Trel.

Piper aeqiiale elliptico-lanceolatum C. DC. Bot. Gaz. 70: 171. 1920.

Type locality: Colinas de Pledades, San Ramon. Costa Rica {Brenes [not
Pittier] 14185, the type).

Range: Pacific slope of Costa Rica.

Costa Rica: With the type, Brefies 14186, 14482, Oabagra, Pittier 6530.

Caiias Gordas, ? Pittier 11202. Colinas de Chirripo, ? Tonduz 14655.

.208. Piper diquisanum C. DC. Bot. Gaz. 70: 185. 1920.

Type locality: Headwaters of the Rio Diquis, Costa Rica {Pittier 10567,
the type).

Range: Pacific slope of Costa Rica.

Costa Rica: With the type, Pittier 10599.

1209. Piper tenuispicum C. DC. Bot. Gaz. 70: 170. 1920.

Type locality: Trejos, Las Vueltas, Tueurrique, Costa Rica {Tonduz 13187,
the tyjte).

Range: Caribbean slope of Costa Rica. -

Costa Rica: Juan Vinas, Cook d Doyle 294, 295.
'''

210. Piper leptoneuron C. DC. Bot. Gaz. 70: 184. 1920.

Type locality: Santa Clara, Las Delicias, Costa Rica {Pittier 10675, the
type)

.

Range: Caribbean lowlands of Costa Rica.

Costa Rica; Guapiles, Standleu 37338. La Colombiana Farm, Standley
36740, 36756.

211. Piper xanthostachyum C. DC Anal. Inat. Fis.-Geogr. Costa Rica 9:
169. 1897.

Type locality: Rio Tuis, Costa Rica {Tondu:: 8158, the type).

Range: Caribbean slope of Costa Rica.

212. Piper stenocladum C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 162. 1897.

Type locality: Boruca, Costa Rica {Tmiduz 6747 in part, the type).
Range: Pacific slope of Costa Rica.

Costa Rica : Valley of El General, ? Tonduz 3390.
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213. Piper stenocladophorum Trel., sp. nov.

A shrub, glabrous except for the puberulent nerves beneath; leaves lanceo-

Jate-suboblong, acuminate, acute at base, 5 to 5.5X15 to 17 cm., pinnately nerved

from the lower half, the nerves 4X2; petiole 10 mm. long, not winged; spikes

3 X 85 mm. ; berrios round, umbillcate.

Type in the Botanical Garden Herbarium, Brussels, collected at Turrialba

by A. Tonduz (no. 8316).

Range:: Reventaz6n Valley, Costa Rica.

214. Piper costaricense C. DC. in DC. Prodr. 16 ': 328. 1869.

Type locality: Aguaeate, Costa lUca {Hoffmann <j78, ttie type).

Range : Mountains of central Costa Rica.

Costa Rica: Volc.ln de Poas, Pitti^i- 2958; Tonduz 10795. Rio Po^s. Pittier

2387. Turrialbn, ? Tonduz 41112. Ilio Cii'uelas, Tonduz 2204. Las C6ncavas,

? Lankester K5.

215. Piper heptaneurum Trel., sp. nov,

A nodose glabrous shrub; leaves lance-oblong, caudate, acute-based, 4X12
cm., firm and glossy, pinnately 7 nerved from the lower third; spikes (young)

2X1*.") mm.
Type in the U. S. National Herbarium, no. 796,288, collected at Turrialba.

Costa Rica, altitude 200 meters, May 6, 1891, by A. Tonduz (no. 4112),

Range: Reventaz<5n Valley, Costa Rica.

216. Piper pablense Trel., sp. nov.

A glabrous shrub ; leaves lance- or subrhombic-ovate, acuminate, subcuneate

4 to 5X8 to 10 cm., subpinnately nerved from below the middle, the nerves

about 3X2, drying thin; petiole 10 mm. long, slender, not winged; spikes

(young) 2X30 mm.; peduncle filiform, 5 mm. long; bracts rounded-subpeltate.

ciliolate.

Type in the U. S. National Herbarium, no. 1,080,053, collected at San Pui)lo de

Tarrazu, Costa Rica, March, 1918, by Ot6n Jimenez (no. 1094).

Range: Pacific slope of Costa Rica.

217. Piper carnosicaule Trel., sp. nov.

A glabrous shrub ; twigs drying very suk-ate ; leaves subelliptic, long-

acuminate, inequilaterally acute at ba.se, 3.5 to 4.5X9 to 12 cm., pinnately

nerved from below the middle, the nerves 5+4 ;
petiole 5+2 mm. long, succulent,

not winged; spikes 2X55 mm., obtuse; peduncle scant 10 mm. long, succulent;

bracts lunulate, inconspicuous ; berries oblong-trigonous ; stigmas 3, linear,

sessile, deciduous.

Type in the U. S. National Herbarium, no. 1,307,625, collected at El Muneco,

Rfo Navarro, Province of Cartago, Costa Rica, altitude 1,500 meters, March

6, 7, 1926, by Paul C. Standley and Juvenal Valerlo (no. 51050).

Range: Upper Reventaz6n Valley, Costa Rica.

218. Piper coarctatum Trel., sp. nov.

A glabrous shrub; leaves lance-eiliptic, attenuaie. nearly equilaterally acute

at base, 2.5 to 4X7 to 12 cm., submultiple nerved from the lower third, the

nerves 3X2, drying green and coriaceous; petiole 5 mm. long, grooved but

scarcely winged; spikes 3X90 mm.; iwduncle 5 to 7 mm. long; berries sub-

globose, protruding, subpapillate.

Type in the U. S. National Herbarium, no. 1,220,688, collected at EI Mufieco,

Rio Navarro, Province of Cartago, Costa Rica, altitude 1,400 meters, February

8, 9, 1924, by Paul C. Standley (no. 33578).

Range: Upi)er ReveiitazOn Valley, Costa Rica.

Costa Rica : Cervantes, Cartago, Nogueira 11031.
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219. Piper tuisanum G. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 163. 1897.

Type locality: KIo Tuis, Costa Rica (Pittier 8073, the type.)

Range: Caribbean slope of Costa Rica.

220. Piper striatum C. DC. Linnaea 37: 345. 1872.

Piper littorale C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 165. 1897.

Type locality :
" Nicaragua ad flumen San Jos4 et ad Ar. Gramara," Granada

{Oersted 896, the type).

Range: Caribbean boundary region between Costa Rica and Nicaragua.

CosTA Rica: Puerto Viejo, Talamauca, Tonduz 8786, type of P. littorale.

Boca Banana, Tonduz 9130. Lim6n, Tonduz 9794 ; Pittier 3643 ; Cook & -Doyle

438.

221. Piper guacimonum (C. DC.) Trel.

Piper septum guacimonum C. DC. Bot. Gaz. 70: 179. 1920.

A slirub ; twigs sliort-jointed, transiently puberulent ; leaves elliptic, the lower

ovate or suborbicular, rounded at base, 3.5 to 6X6.5 to 10.5 cm., pinnately

or submultiple-nerved from below about the middle, the pale nerves 4 or 5X2,
somewhat hirsute on the nerves beneath and dark-punctulate between them

;

petiole 10 to 20 mm. long, sparsely crisp-hairy, winged to or beyond the middle

;

inflorescence unknown.

Type in the herbarium of the Botanical Garden, Berlin, collected at Gutlcimo,

Costa Rica, by A. Tonduz (no. 14656).

Range: Caribbean lowlands of Costa Rica.

222. Piper poasanum C. DC. Bull. Soc. Bot. Belg. 30": 206. 1891.

Type locality: VolcSn de Pods {Pittier 2386, the type).

Range : High mountains of central Costa Rica.

Costa Rica : Volcstn de Po^s, Pittier 247. Las Nubes, Btandley 38556, 38870.

La Estrella, Cartago, Standley 39175, 39364.

223. Piper silvanorum Trel., sp. nov.

A soft-wooded shrub ; twigs very evanescently and sparingly hairy, pale-

granular ; leaves ovate, subacuminately attenuate, rounded or exceptionally

subacute at base, 6 to 8X11 to 15, or becoming 11X20 cm., pinnately nerved

from the lower half, the nerves 5X2, appressed-pubescent on the nerves beneath

and somewhat granular between them, somewhat succulent
;
petiole 15 to 20 or

30 mm. long, thinly subvillous but glabrescent, winged to the middle ; spikes

4 to 5X50 to 60 mm., mucronate
;
peduncle 15 to 20 mm. long, glabrous; bracts

roundish-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,229,454, collected in wet forest

at Las Nubes, Province of San Jos^, Costa Rica, altitude 1,500 to 1,900 meters,

March 21, 1924, by Paul C. Standley (no. 38500).

Range: High mountains of central Costa Rica.

Costa Rica: Above San Isidro, Heredia, Standley & Valeria 49917, 50026.

50043, 51562, 52116, 52230.

224. Piper linearifolium C. DC. Linnaea 37: 355. 1872.

Piper Uneatum Auct., as to Costa Rica.

Piper persicariaefolium Auct., as to Costa Rica.

Type locality : Hacienda Santa Rosa, Guanacaste, Costa Rica {Oersted 868,

the type).

Range: Central Costa Rica.

Costa Rica: Uzarrds, Oersted 835. Punta Mala, Tonduz 6787. Rio Ceibo,

Tonduz 3612, 4896. Rio Corozal, Santo Domingo de Golfo Dulce, Tonduz 9931

(J. D. Smith 7136). La Hondura, Standley 36171, 37562. Pejivalle, Standley d
Valerio 46836. Turrialba, Tonduz 4104, 8410. Juan Viiias, Tonduz 1848 ; Cook
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& Doyle 305, 312. Rio Tuis, Tonduz 8162, 11529. Las Vueltas, Tucurrique,.

Tonduz 12817. Shirores, Tonduz 9279. Carrillo Road, BioUey 3179. Carrillo,.

Cooper 559 ; Pittier 1193. Rfo Zent, Uniied Fruit Co. 347. Siquirres, Carleton

400.

225. Piper pseudo-lanceaefolium Trel., sp. nov.

Piper lanceaefolium Auct., as to Costa Rica.

A shrub ; twigs sparsely villous or glabrescent ; leaves somewhat inequi-

laterally lanceolate, sharply long-acuminate, acute-based or with one side obtus(!

or subcordulate, 5X13 to 16 cm., subpinnately nerved from the lower half, the

impressed nerves 7 or 8X2, approximate downward, rugose or veiny, some-

what appressed-pubescent or the upper side glabrous; petiole 5-f2 mm, long,

pubescent, winged ; spikes 3X125 to 150 mm., curved ; peduncle slender, 20 to 30
mm. long, glabrate; bracts triangular-subpeltate, ciliate ; berries obpyramidal-

trigonous, small ; stigmas 3, minute, sessile.

Type in the U. S. National Herbarium, no. 798,273, collected at La Palma,

Costa Rica, altitude 1,450 meters, September, 1898, by A. Tonduz (no. 12665).

Range: High central divide of Costa Rica.

Costa Rica : Santa Marfa de Dota, Standley 41822 ; Standley d Valerio 43481.

Cerro de la Carpintera, Standley 35479. La Estrella, Standley 39239. Cerro d(f

las Lajas, Heredia, Standley & V'alerio 51410. Cerro de ZurquI, Heredia,

Standley d Valerio 48046, 50622. Vara Blanca, between Volci'm de Poas and
Barba, Maxon d Harvey 8375. Rio Pons, Pittier 2388.

226. Piper celtidifolium H. B, K. Nov. Gen. & Sp. 1: 50. 1815.

Piper aduncum Auct., as to Costa Rica.

Piper angustifolium Auct., as to Costa Rica.

? Piper confusum Auct., as to Costa Rica.

Piper elongatum Auct., as to Costa Rica.

Type LOCALITY : Caripe to Cumanacoa, Venezuela (Bonpland, in Herb. Willde-
now, no. GG4, the type).

Range: The Guianas, coastwise to Panama and Nicaragua, chiefly on th(f

Caribbean side of the Continent.

Costa Rica: Without locality, Endres 193. Boca Banana, Tonduz 9131.

Boruca, Tonduz 3610, 4492, 6S37. Buenos Aires, Pittier 3G03 ; Tonduz 4897.
Cailas Gordas, Pittier 11038. Carmen, Standley d Valerio 48393. Carrillo Road.
Tonduz 2524. Cartago, Oersted 814. Curridabat, Standley 41276. Echeverria.
Pittier 2548. Escasu, Standley 32302. Juan Vifias. Cook d Doyle 203 ; Tondua
1858; ? Pittier 3187. La Carpintera, Standley 34517, 35773. Las CSncavas.
Lankestcr K312. La Colombiana Farm, Standley 36643. La Verbena, Standley
32300; Tonduz 8868. Las Pavas, Pittier 3185. Las Vueltas, Tucurrique, Tondur
12748 (J. D. Smitli 7562). Pejivallo, Standley d Valerio 46803, 46835, 46837
Peralta, Stevem 349. Piedra Blanca road, Tonduz 92b. Rio Birrfs, Pittier
31i)0. Rfo Maria Ar^uilar, Standley 38939. Rfo Naranjo, Tonduz 7534. RodeC'
de Pacaca, Pittier 1589, 3280; Tonduz 1595. San Francisco de Guadalupe
Tonduz 1773, 7132, 8021, 17953. San Jos6, Pittier 3025; Standley 33248, 34820,
4T.\r)V,; Tonduz 780 (J. D. Smith 7299), 3024. San Pedro ]\Iontes de Oca tc

Curridabat, Standley 41276. San Sebastian, Standley 32700. Santo Domingc
de Golfo Dulce, Tonduz 9970 (J. D. Smith 7141). Tres Rfos, Pittier 92. Tuis
Tonduz 11528 (J. D. Smitli 7336). Shirores, Tonduz 9207. Zapote, Standley
40230.

227. Piper disparispicum Trel., sp. nov.

A .shrub; twigs gray-hirsute; leaves lance-oblong, gradually pointed rather
ihan acuminate, inequilaterally cordulate, 6X19 cm., scabrid, the nerves beneath
upcurved-hirsute

; peduncle 15 mm. long.
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Type in the U. S. National Herbarium, no. 1,229,336, collected at Escasu, Prov-

ince of San Jose, Costa Rica, altitude 1,250 meters, January 29, 1924, by Paul

C. Standley (no. 32319).

Range: High central divide of Costa Rica.

228. Piper aduncifolium Trel., sp. nov.

Piper hirsufum suhsessilifolium Auct., as to Costa Rica.

Piper hispidum olfcr.sianum Auct., as to Costa llica.

A shrub ; twigs subretrorsely hispid ; leaves broadly elliptic-sub<Jblong, acumi-

nate, subequilaterally rounded at base or somewhat cordulate, 5 to 7.5X14

to 16 cm., pinnately nerved from the lower half, the nerves about 7X2, j;radually

approximate downward, .siranular-scabrous above and somewhat hispid on the

nerves, loosely si iky beneath with upcurved-pubescent nerves
;

petiole 5 mm.
long, hispid, not winged; spikes 3X115 mm., either straight or arcuate; pe-

duncle 10 mm. long, hispid ; bracts transversely snbpeltate.

Type in the U. S. National Herbarium, no. 796,393, collected at Carrillo,

Costa Rica, altitude 300 meters, September 8, 1889, by H. Plttier (no. 1196).

Range: Caribbean piedmont of Costa Rica.

Costa Rica : Carrillo Road, Toiidiiz 2532. Santa Clara, Las Delicias, Biolley

10671.

229. Piper cartagroanum. C. DC. Linnaea 37: 350. 1872.

Type locality: Cartiigo, Costa Rica {Oersted 829, the type).

Range: Upper Reventaz6n Valley, Costa Rica.

230. Piper sepicola C DC. Bull. Soc. Bot. Belg. 30': 202. 1891.

Type locality: Turrialba, Costa Rica (Tonduz 4114, the type).

Range : Upper Reventazon Valley, Costa Rica.

231. Piper gonagricum Trel., sp. nov.

A shrub ; twigs glabrescent and pale-granular ; leaves ovate or lance-ovate,

acuminate, equilaterally or obliquely obtuse at base, 4 to 5X9 to 10 cm..

pinnately nerved from the lower half, granular-scabrous above, the nerves

about 5X2, hirsute beneath; petiole 5 or 4-f4 mm. long, sparsely hirsute, be-

coming somewhat granular; spikes 3 to 4X50 to 85 mm.; peduncle 5 to 10 mm,
long, glabrate ; bracts rounded-subiK'ltate, ciliolate ; berries subcylindric, puber-

ulent ; stigmas 3, minute, sessile.

Type in the U. S. National Harbarium, no. 1,307,566, (-ollected at Yerba Buena.

above San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters, Feb-

ruary, 1928, by Paul C. Standley and Juvenal Valerie (no. 49082).

Range: High central divide of Costa Rica.

Costa Rica : Cerro de Zurqui, San Isidro, Htandley & Yalerio 50261. El

Tablazo, Tondus 7921. Zurqui, Standley & Valeria 48028, 48142.

232. Piper pejlvallense Trel., sp. nov.

A shrub; twigs hispid; leaves subelliptic-ovate, acuminate, inequilateral at

base with the shorter side acute, 4 to 5X9.5 to 10.5 cm., pinnately nerved from

the lower half, microscopically granular above and lepidote, the nerves about

5-f4, pale-hirsute beneath; petiole 5 to 10 mm. long, not winged, hirtellous or

hispid; spikes 3X70 mm.; peduncle 5 to 10 mm. long, hirtellous; bracts sub-

triangular-subpeltate, ciliate; berries oblong, puberulent ; stigmas 3, minute,

sessile.

Type in the U. S. National Herl)arium, no. 1,307,472, collected at Pejivalle,

Province of Cartago, <^osta Rica, altitude 900 meters, February 7, 8, 1926, by

Paul C. Standley and Juvenal Valerio (no. 46727).

ilANGE: Upper Reventazon Valley, Costa Rica,

Costa Rica: Pejivalle, Standley d Valerio 47070.
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233. Piper curvipilum Trel.

Piper Mrsutum pallescens C. DO. Bull. Soe. Bot. Belg. 30': 204. 1891.

Type locality : Aguacaliente, Costa Rica {Tonduz 2530, the type).

Range: ReventazSn Valley, Costa Rica.

CoBTA Rica: Tuis, Tonduz 8163, 11527 (J. D. Smith 7335). Las Vueltas,

Tonduz 12781, 13126. Aragou, Tonduz 9013. Suerre, Santa Clara, J. D. Smith

G750. Guesta de La Vieja, Cook d Doyle ? 108, 109.

234. Piper perg'eniculatum Trel., sp. nov.

A nodose shrub; twigs zig-zag, dingy-hispid ; leaves elliptic-oblong, acuminate,

subequilaterally acute at base, 6X 15 to 16 cm., pinnately nerved from the lower

half, the nerves about 6X2, scabrous above, softly appressed-pubescent beneath;

petiole 10 mm. long, hispid, not winged; spikes 3X70 mm.; peduncle 10 mm.
long, hispid ; bracts round- or transversely subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 798,238, collected at Cafias Gordas,

Costa Rica, altitude 1,100 meters, February, 1897, by H. Pittier (no. 11033),

Range: Caribbean slope of eastern Costa Rica.

235. Piper genuflexum Trel., sp. nov.

A shrub ; twigs zig-zag, white villous-hirsute ; leaves elliptic-oblong, acuminate,

nearly equilaterally acute at base, 4 to 6X13 to 16 cm., pinnately nerved from

the lower half (nerves about 5X2), white-scabrous above, the nerves hispid on

both sides; petiole scarcely 10 mm. long, hispid, not winged; spikes 3X75 mm.;
peduncle 5 mm. long, subhispid; bracts lunulate-subpeltate, white-eiliate.

Type in the U. S. National Herbarium, no. 796,263, collected at Santa Rosa del

Copey, Costa Rica, altitude 1,800 meters, February, 1928, by A. Tonduz (no.

11687).

Range: Pacific slope of Costa Rica.

Costa Rica : La Uruca, ? Tonduz 6354.

236. Piper echeverrianum Trel., sp. nov.

Piper Mrsutum magnifolium Auet., as to western Costa Rica.

A shrub ; twigs retrorsely hispid ; leaves elliptic, acuminate, inequilaterall;-

acute at base, 6 to 7.5 X 13 to 15 cm., pinnately nerved from the lower half

(the nerves about 6+5), granular-scabrous and somewhat lepidote abovt,

dark-granular beneatli with hispid nerves, becoming rugose
;

petiole some

10+3 mm. long, sparsely hirsute, not winged; spikes about 3X80 to 150 mm.;
peduncle 5 to 10 mm. long, glabrate ; bracts round-subpeltate, dingy-ciliolate

;

berries oblong, puberulent ; stigmas 3, minute, sessile.

Type in the U. S. National Herbarium, no. 796,295, collected at Echeverria,

Costa Rica, May, 1890, by H. Pittier (no. 2547).

Range: Pacific slope of Costa Rica.

Costa Rica : El General, Pittier 3387, 3388, 3394. San RamOn, Brenea 14195

;

Tonduz 17774. Buenos Aires, Filtier 3607 in part, 4895, 4903. Alajuela Alfaro

498 (J. D. Smitii 5919). Terraba, Tonduz 3595 ; Pittier 3608. Nicoya, ? Tonduz
13691. La Argentina, IJim^nez 1139.

237. Piper reventazonis Trel., sp. nov.

A shrub ; twigs subvillous-hirsute ; leaves elliptic-subovate, acuminate, ob-

liquely obtuse at base, 5 to 7X11 to 15 cm., pinnately nerved from the lowei"

half, nerves about 5X2, rugose, scabrous above from the bases of long hairs,

loosely soft-hirsute beneath; petiole 8+2 mm. long, hirsute; spikes 2X80 to

100 mm.
;
peduncle 10 mm. long, hispid ; bracts lunulate,-subpeltate, ciliolate.

Type in tlie U. S. National Herbarium, no. 474,115, collected at Juan Vinas,

Costa Rica, altitude 1,000 meters, April 25, 1903, by O. F. Cook and C. B. Doyi^
(no. 306).
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Range; Upper Eeventaz6n Valley, Costa Rica.

Costa Rica ; Juan Vinas, Cook d Doyle 349 ; Pittier 1868, 3187.

238. Piper pseudofuligineum 0. DC. Linnaea 37: 355. 1872.
Type locality: Mount Candelaria, Costa Rica {Oersted 887, the type).
Range: Central Costa Rica.

239. Piper bisasperatum Trel., sp. nov.

A shrub
;
twigs quickly glabrescent, with intermingled coarse and fine warts

;

leaves obliquely ovate, acuminate, obtuse at base, 6 to 8X15 cm., pinnately
nerved from the lower half, the nerves about 6+5, becoming rugose, granular-
roughened, with caducous pubescence, the somewhat punctulate lower side hir-
sute on the nerves; petiole 12+3 mm. long, subvillous but glabrescent and
granular, not winged; spikes 3X00 mm.

; peduncle 10 mm. long, minutely rough-
ened; bracts rounded-subpeltate, ciliate.

Type in the U. S. National Herburium, no. 1,229,390, collected on the Cerro
de la Carpintera, Province of Cartago, Costa Rica, altitude 1,500 to 1850
meters, February, 1924, by Paul C. Standley (no. 35723).
Range: Mountains of central Costa Rica.

,

^CosTA^RiCA
:
Cerro de la Carpintera, Pittier & Tonduz 4349 ; Stand'.ej/ 34272,

35^82, 35587, 35G92, 35739. San Isidro Coronado, Alfaro 34002, 34012. Yerba
Huena, above San Isidro, Standley d Valeria 49226, 49697, 49714. Cerros de
Zurqui, Standley & Valeria 50293. 50413. Cerro de las Caricias, Standley d
Valerio 52002, 52030, 52053, 52110. 52185. El Muneco, Standley d Valeria 51241,
51251. La Estrella, Cartago, ? Standley 39219, 39228, 39339.

240. Piper pavasense Trel., sp. nov.
A shrub; twigs hispid-hirsute; leaves subelliptic, acumhiate, inequilaterally

rounded at base, 6 to 9X15 to IC cm., pinnately nerved from the lower half,
the nerves about 6+5, scabrous above from the bases of deciduous appressed
hairs, granular beneath and hirsute on the nerves, becoming subrugose;
petiole 5+3 mm. long, hirsute, not winged; spikes 3X70 mm.; peduncle 10
mm. long, hispid or subglabrescent

; bracts roundish-subpeltate, ciliolate.
Type in the U. S. National Herbarium, no. 796,372, collected at Las Pavas,

Province of San Jos^, Costa Rica, altitude 900 meters, May, 1890, by H Pittier
(no. 3188).

Range: Mountains of central Costa Rica.
CosTA Rica: Las Pavas, Pittier 3184, with subvillous pubescence; 3192;

3194, with acute-based leaves 9 to 10.5X19 to 20 cm., the nerves beneath
scarcely more than puberulent.

241. Piper talamancanum Trel., sp. nov.
Piper hirsutum pallcns Auct., p. p.

A shrub; twigs gi'ay-subvillous
; leaves inequilaterally lanco-elliptic, acu-

minate, subacute at base, 6 to 8X16 to 18 cm., pinnately nerved from the lower
half, the nerves about 6+5, somewhat rugose, scabrous above from the bases of
appressed hairs, upcurved-hairy on the nerves beneath; petiole 10 mm long
white-hairy, not winged; spik(^s 2 to 3X70 to 80 mm.; peduncle 5 mm. long
hirsute.

Type in the U. S. National Herbarium, no. 577,234, collected at Shirores,
Province of Talamanca, Costa Rica, altitude 100 meters, Februarv, 1895 by
A. Tonduz (no. 9274) ; also sheet no. 786,389.
Range: Caribbean slope of Ccsta Rica.
Costa Rica: Shirores, Tonduz 9284. Rio Zhorquin, Tonduz 8587 8592

Siquirres, ? Pittier 3181.

66747—29 5
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242. Piper cookii Trel., sp. nov.

A shrub; twigs drying dark, for a time rusty-subvillous ;
leaves inequiluternlly

lanoeolate, acuminate, tlie narrowed J.ase subobluse, 4 to 5X10 lo 12 cm.

pinnately u.rved from tlic lower half, the nerves about 5+4, granuUir-scabrouis

above paler beneath with appre.s^*d-pubescent nerves; petiole 5+2 mm. long,

rusty-hirsute, not winged; spikes (young) 2X55 nun.; peduncle 10 mm. lonji,

soft-hairy; bracts rounded-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 474,200, collected at Turnalbn,

Costa Rica, by O. F. Cook and C. B. Doyle (no. 376).

Range: Reventazon Valley, Costa Rica.

243. Piper tsuritkubense Trel., sp. nov.

Piper hirsutum magnifoUum Auet., in part as to Costa Rica.

A ^hrub- twigs hispid-hirsute; leaves obliquely elliptic-ovate, acuramate.

rounded or exceptionally acute at base-, 6 to 9X13 to 19 cm.,
f^^^^^^'y^^'^Zl

from the lower half or two^hirds, the nerves about 6+5, at '"O^ «bscuie^y

rugose, white-scabrous above, the nerves beneath hirsute; petiole 5+3 to 10+a

mm. long, hispid-hirsute, not winged: spikes 3X100 mm.; peduncle 10 mm. long,

hispid ; bracts lunulate-subpeltatc, ciliolate.

Type in the U. S. National Herbarium, no. 7i)(;,308, collected at Tsuntkub,

Talamanca, Costa Rica, March, 1894. by A. Tonduz (no. 8616).

Range: Lower Caribbean slope of Costa Rica.

COST.V RICA : Tsuritkub, Tonduz 8G09, 8()54, 8718. I'uerto Viejo and Siirapiqv I

River, 'uioUev 6917. acute-based; 7435. Tuis, Tanduz 8074, acute-based; 16o^ .

Boca de Zhorquin. Tonduz 8587. Las Vueltas, Tucurrique, Toudaz 1312.
.

Tsaki.

Tonduz 9534, 9535. Hacienda de la Estrella, United Fruit Co. 184. Rio Hond..

Santa Ciara, Cook d Doyle 486.

244. Piper subquadratum Trel., sp. nov.

A glabrous shrub with pale-granular rooting branches; leaves sub<iuadra te y

elliptl-ovate. acuminate, obliquely obtuse at bases 5 to 7X12 cm., pinnately

nerved from below the middle, the nerves 4 or 5X2. more or less granular ai:d

lep7dote above; petiole about 5 mm. long; spikes some 2X70 mm.; pedunc.e

'""TvPeTihru S. Natimial Herbarium, no. 796,209, colkH.-ted at Rio Ariel,

Talamanca, Costa Rica, February, 1895, by A. Tondu. (no. 9387 in part).

Raxge: Caribbean slope of Costa Rica.
_ ^ ,.;,.„,,,

Costa Rica: Tsaki, Tonduz 9536. Puerto VieJo and Sarapiqui Rivei, Jiioll.if

6914. La Palma, ? Pittier 12540.

245. Piper machucanum Trel., sp. nov.

A shrub; twigs rusty-subvillous ; leaves lance-ovate, acuminate, inequilat*i-

ally obtuse or exceptionally acute at base, 7X16 to 9X20 cm pinnately nerved

from the lower half, the nerves about 6+5, scabrous above from the bases of

long white hairs, and with soft long hairs beneath, becoming rugose; petic e

about 7+3 mm. long, hispid: spikes 2 to 3X60 to 120 or 150 mm.; peduncle

10 mm. long, hispid; bracts rounded-subi-eltate.

Type in tlie Botanical Garden Herbarium, Brussels, collected at San Matto,

on the Rio Machuca, Costa Rica, by 1'. Biolloy (no. 4068, "1168").

Range: Lower Pacific slope of Costa Rica.

Costa Rica: Punta Mala, '! Tonduz 6784, 6820.

246. Piper laevius (C. DC.) Trel.

Piper hirsutum laevius C. DC. Bull. Soc. Bot. Belg. 30': 204. 1891.

TYPE locality: Puntaieiias, Costa Rica (Pittier 496, the type).

Range: Pacific coast of Costa Rica.
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247. Piper granulatum Trel., sp. nov.

A shrub; twijjs rotrorsely white-hairy; leaves lanceolate, acuminaie, obli(iuely

rounded at base, 3.5 to 4.5X12 cm., pinnately nerved from the lower half, the

nerves about 5+4, granular-scabrous above, subappressed-hirsute on the nerves
beneath; petiole 10 ram. long, hirsute, not winged; spikes 8X80 to 90 mm.;
peduncle scant 10 mm. long, white-hairy: bracts rouuded-subpeltate, ciliolate

;

berries oblon;,'. glabratc ; stigmas 3, minute, ses.sile.

Tyi)e in the U. H. National Herbarium, no. 7t>C,264, collected at Buenos Aires,

Costa Rica, altitude 250 meters, February, 1891, by II. Pittier (no, 3593).
Range: Pacitic slope of Costa Rica.

Costa Rica: Buenos Aires, Tonduz 4894. Borucu, Tanduz 3598, 3614. San-
tiago, San Ramon, ? TOnduz 17768. Quebrada de la Ardilla, San Marcos,
Tonduz 7556. Cabagra, Tond/uz 6531.

248. Piper anguillaespicum Trel., sp. nov.

A shrub; twigs glabrous, somewhat pale-granular; leaves elongate-lance-
olate, subcaudately pointed, subacute at base, 4X13 cm., pinnately nerved
from below the middle, the impressed nerves about 6X2, granular-roughened
and at first short-hairy al)ove, appressed-hispid l)eneath ; petiole 5 mm. long,

birtellous and granular, not winged; spikes flexuous, filiform, 2X90 mm., with
slender sterile tip; peduncle 15 mm. long, glabrescent and granular; bracts
roundish-subpeltate, minute, ciliolate ; ovary subglobose, roughened ; stigmas 3,

minute, sessile.

Type ill the U. S. National Herbarium, no. 1,080,176, collected near San
Ram6n, Costa Rica, altitude 900 to 950 meters, by A. M. Brenes (no. 14197).
Range: Pacific slope of Costa Rica.

249. Piper dumeticola C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 164. 1897.

Type locality: Boruoa, Costa Rica {Tonduz 4490, the type).
Range: Pacific slope of Costa Rica.

Costa Rica: Boruca, Tonduz 4106, 4107, 4491, 4780. Rodeo de Pacaca, Pittier

3297. El Bolson, Guanacaste, Pittier 2611. Los Frailes, Tonduz 7876. San
Marcos, Tonduz 7554, 7761.

250. Piper oblanceolatum Trel., sp. nov.

A shrub
;
twigs snowy-villous but glabrescent ; leaves oblanceolate, acuminate,

the narrowed base obliquely rounded, 4.5X15 cm., pinnately nerved from be-
low about the middle, the nerves 6X2, scabrous above, soft-hairy on the nerves
beneath with the hairs spreading near the base

; petiole 4+2 mm. long, white-
viilous, not winged; .spikes (young) 2X20 ram., on short hairy peduncles;
bracts transversely subpeltate, ciliate-lacerate.

Type in the U. S. National Herbarium, no. 1,307,380, collected at Los Ayotes,
Tilaran, Province of (Juanacaste, Costa Rica, altitude 650 meters, January 21,

1926, by Paul C. Standiey and Juvenal Valerio (no. 45558).
Raxge : Padtic slope of Costa Rica.

Costa Rica : Guanacaste, Pittier 2611. Rodeo de Pacaca, PUtier 3297.

250a. Piper oblanceolatum frag-ilicaule Trel., var. nov.
Leaves lanceolate, the nerves beneath as vrell as the petiole aripressed-hispid.
I'ype in the U. S. National Herbarium, no. 1,307,361, collected at El Arenal,

Province of Guanacaste, Costa Rica, altitude 500 meters, January 18, 19, 1926,
by Paul C. Standiey and Juvenal Valerio (no. 45228).
Range: Pacific slope of Costa Rica.

251. Piper comatum Trel.

Piper hirmtmn longcpnomm C DC. Anal. Inst. Fis.-Geogr. Costa Rica 9:
160. 1897. Not P. l&ngepilomm C. DC.
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Typh locality: Rio Corozal, Santo Domingo do Golfo Dulce, Costa Rica

{Tonduz 9932, the type).

Range : Pacific lowlands of Costa Rica.

Costa Rica: Rio Corozal, Tonduz 7137. Matina, ruticr 10309.

252. Piper salinasanuni C. DO. Bull. Soc. Bot. Belg. 30': 214. 1891.

TYPE3 locality: Salina.s Bay, Costa Rica (Pitticr 2775, the type).

Range: Pacific lowlands of nortliwesterii Costa Rica.

Costa Rica: Nicoya, Cook d Doyle GG8. Caiiulin, Rto Grande de Tarcoies,

Standley 40165.

253. Piper griseo-pubens Trel., sp. nov,

A shrub; twigs subcrisply hivtellous, but glabrescent; leaves elliptic-ovate or

subobovate, short-acuminate, 6 to 0.r)X12 to 13 cm., pinnately nerved from

below the middle, the nerves about 6+5, appressed-pubesccnt above with hard-

based soft pale hairs, softly appresscd-pubescent beneath ;
petiole 7+4 mm.

long, somewhat crisp-hirtellous, not winged; spikes (very young) 1X10 mm.,

gray-pubescent.

Type in the U. S. National Herbarium, no. 1,307,328, collected at Llliano,

Province of Guanacaste, Costa Rica, altitude 300 meters, January 15, 1926, by

Paul C. Standley and Juvenal Yalerio (no. 44879).

Range: Pacific slope of Costa Rica.

253a. Piper griseo-pubens revocabile Trel., var. nov.

Leaves ovate to subquadrately oblanceolate-obovate, 6 to 8X14 to 18 cm.:

spikes 3X50 mm.
Type in the U. S. National Herbarium, no. 1,307,333, collected at Tilaran,

Province of Guanacaste, Costa Rica, altitude 600 meters, January, 1926, by

Paul C. Standley and Juvenal Valerio (no. 44943).

Range: Pacific sloi>e of Costa Rica.

254. Piper leucophlebium Trel., sp. nov.

A shrub ; twigs villous-hirsute, but glabreseont and slightly granular ;
leaves

broadly lanceolate, subfalcate-acuminate, incquiiaterally obtuse at base, 6 to

7.5X14 to 20 cm., pinnately nerved from the lower half, the pale nerves about

7+6, becoming rugose, scabrous above from the bases of fine long white hairs,

softly villous-hirsute beneath; petiole 10 or 12+3 mm. lung, upcurved-bairy:

not winged ; spikes 3X60 to 70 mm. ;
peduncle 5 mm. long, retrorsely subvillous;

bracts roundisb-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,307,301, collected at Tilaran.

Province of Guanacaste, Costa Rica, altitude GOO meters, January, 1926, by Paul

C. Standley and Juvenal Valerio (no. 44277).

Range: Pacific slope of Costa Rica.

Costa Rica : About Tilaran, Standley & Valerio 45908, 4659G.

255. Piper scalpens Trel., sp. nov.

Piper hirsutum parvlfolvum Auct., p. p.

A shrub; twigs sparsely gray-hispid, granular-roughened; leaves lanceolate

or subelliptic-oblong, acuminate, obliquely rounded or subacute at base, 4X9

to 11 cm., pinnately nerved from the lower half, the nerves 4 or 5X2, vers'

white-scabrous above, minutely punctulate beneath and hispid on the nerves ;

petiole 5+2 mm. long, hairy, not winged; spikes 3X70 mm.; peduncle 5 mm.

long, somewhat hairy; bracts round-subiwltate, ciliolate.

Type in the U. S. National Herbarium, no. 796,405, collected at San Jose,

Province of San Jos6, Costa Rica, altitude 1,100 meters, July, 1896, by A. Tondui

(no. 10154). Also distributed by John Donnell Sinitli as no. 7312.

Range: High central divide of Costa Rica.
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256. Piper spicilong'uin Tt'el., sp. nov.

A sbrub ; twigs appressed-hispid ; leaves elliptic-ovate or subobovate, acumi-

nate, obliquely obtuse at base, 6 to 11X15 to 19 cm., pinnately nerved from the

lower half, the nerves about 6X2, obscurely rugose, granular and lepidote above,

the nerves beneath hispid; petiole 10 to 20 mm. long, hispid, not winged;

spikes 2 to 3X125 mm.; peduncle about 10 mm. long, hispid; bracts rounded-

subpeltate.

Type in the U. S. National Herbarium, no. 796,390 (also represented by no.

7%,391), collected at Santo Domingo de Golfo Dulce, Costa Rica, March, 1896,

by A. Tonduz (no. 9962). Distributed also by John Donneil Smith as no. 7140.

Range: Pacific lowlands of Costa Rica,

Costa Rica : Surubres, San Mateo, Biolley 1051.

257. Piper trlchophlebium Trel.

Piper Mrsutum tonduzii C. DC. Bull. Soe. Bot. Belg. 30 *: 203. 1891. Not

P. tonduzii C. DC.

Type locality: Aserri, Costa Rica (Tonduz 1270, the type).

Range: High central divide of Costa Rica.

Costa Rica: San Pedro Road, San Jose, Tondus 1409. La Palma, Standley

33094; Tonduz 12588. La Palma to La Hondura, Maxon & Harvey 7992. La
Hondura, Standley 36133, 3G578. Carrizal, Volcan de Barba, Pittia' 792. Ala-

juellta, Tonduz 1467. liio Ciruelas. Tonduz 2198. San Jos6, Pittier 10654.

Rio Maria Aguilar, San Jose, Standley 38957. Aguaealiente, Pittier 64.

258. Piper caudatifolium Trel., sp. no\'.

A shrub ; twigs sparsely hispid or subglabrefX'ent and finely pale-granular

;

leaves lance- or oblong-elliptic, long-acuminate, obliquely rounded at ba,se,

3 to 4X9 to 10 cm., pinnately nerved from the lower half, granular-scabrous,

the nerves about 5X2, with spreading rusty hairs beneath; petiole 5+2 mm.
long, h spid, not winged; spikes 2 to 3X60 to 80 mm.; peduncle 5 mm, long,

glabrate ; bracts round-subpeltate, ciliolate ; berries oblong, puberulent ; stigmas

3, minute, sessile.

Type in the U. S. National Herbarium, no. 796,382, collected at Las Pavas,

Province of San Jose, Costa Rica, altitude 800 meters, November, 1890, by H.

Pittier (no. 3101).

Range: Mountains of central Costa Rica.

259. Piper torresanum Trel., sp. nov.

Piper Mrsutum pallescens Auct., p. p.

A shrub; twigs glabrous, scarcely granular; leaves lanceolate, acuminate,

rounded or subacute at base, 4 to 6X13 to 15 cm., pinnately nerved from the

lower half, the nerves about 5X2, white-scaorous above and somewhat hispid

on the nerves, the nerves beneath appressed-gray-pubescent
; petiole 5 to 7-|-3

mm. long, white-hispid, not winged; spikes (young) 3X50 mm.; peduncle 5

mm. long, glabrous ; bracts round-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 790,388, collected on the Rio Torres,

San Francisco de Guadalupe, Costa Rica, altitude 1,170 meters, November 25,

1894, by A. Tonduz and H. Pittier (no. 8971).

Range: High central divide of Costa Rica.

Costa Rica : Tablazo, ? Tonduz 7921.

260. Pii>er inhorrescens Trel., sp. nov.

A shrub ; twigs dingy-subtomentose, palo-granular when denuded ; leaves

lanceolate, acuminate, inequilaterally rounded at base, 3.5 to 4.5X9 to 13 cm.,

pinnately nerved from the lower half, the nerves about 6+5, pubescent above
with soft hairs but becoming very rough in age from their enlarging granular

bases, dingy hirsute-villous beneath ; petiole 5+2 to 5 mm. long, crisp-hairy,
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not winged; spikes 4X75 ram.; peduncle 10 mm. long, crisp-pubescent; briicts

roundisli-subpeltate, ciliolate.

Type ill the U. S. National Herbarium, no. 1,229,707, collected at Las Pavas,

Province of San Jose, Costa Rica, altitude 1,070 meters, February 29, 1924, by

Paul C. Standley (no. 3(508.3).

Range: High central divide of Costa Rica.

Costa Rica: Lns Pavas, Standley 3G068. La Verbena, Standley 32204.

361. Piper squali-pelliculum Trt'I., sp. nov.

Piper salmasanum suhscahrifolium C. DC. Anal. Inst. Fis.-Geogr. Costa Rica

9: 164. 1897.

Piper salinasatium subscahrliUlonum Q. T)Q. QixmlQWiii 1:275. 1923. {Name

only.)

A shrub; twigs loosely soft-hirsute to subglabrescent and pale-granular;

leaves ine(iuilaterally lanceolate, long-attenuate, the longer side somewhat cordu-

late, 7 to 8X20 cm., [linnately nerved from below the middle, the nerves about

5X2, becoming rugose, shagreen-roughened above from the bases of pointed

hairs, the nerves beneatli soft-hirsute; petiole about 5-f5 mm. long, soft-hTsute,

not winged; spikes 3X90 ram.; peduncle 10 mm. long, sparsely soft-hairy and

pale-granular ; bracts transversely subpeltate, ciliate.

Tyi>b locality: Rio Virilla, San Jos6 {Tondtiz 10126, the tyi>e).

Range : High central divide of Costa Rica.

Costa Rica: Near San Jos6, Tondiiz 730O, 12729. La Palma, Standley 38216.

262. Piper verbenanum C. DC. Anal. Inst. Fis.-Geogi". Costa Rica 9: 165. 1897.

Piper salinasanum verbenanum C. DC, CandoUea 1: 97. 1923.

Piper mollicomum Auct., as to Costa Rica.

TYPia locality: La Verbena, near Alajuelita, Sau Jos6, Costa Rica {Tonduz

8867, the type).

Range: High central divide, Costa Rica.

Costa Rica: La Verbena, Tonduz 8809, 8870; Standley 32208, 32228, 32294.

Cerro de la Carpintera, Hoffmann 349.

263. Piper valetudinarii Trel., sp. nov.

A shrub; twigs subretrorsely or crisp-hispid; leaves lance-ovate, acuminate,

obliquely rounded at base or sul)Cordulate, 5 to 7X13 to 15 cm., piimately

nerved from the lower half, the nerves about 5X2, white-scabrous above,

granular beneath and upcurved-hispid on the nerves, little rugose; petiole

scant 7+4 mm. long, hispid, not winged; spikes 3X60 to 70 mm.; peduncle

10 to 15 mm. long, hispid ; bracts roundish-subpeltate, ciliate.

Type in the U. S. National Herbarium, no. 471,728, collected near the hospital

at San Jose, Costa Rica, January 2, 1893, by A. Tonduz (no. 7235) ;
also

represented by no. 796,362.

Range: High central divide of Costa Rica.

264. Piper submolle Trel., sp. nov.

A shrub ; twigs rather soft-hairy ; leaves lanceolate, gradually attenuate,

almost equilaterally rounded at base, 5.5 to 7X17 to 20 cm., pinnately nerved

from the lower half, the nerves about 6X2, white-scabrous above from the

bases of rather short and soft hairs, the nerves beneath appressed-hairy

;

Ijetiole 10 mm. long, soft-hairy, not winged; spikes 3X80 mm., zonulate
; i>e-

duncle 7 mm. long, appressed-pubescent ; bracte conspicuous, triangular-subiiel-

tate; berries obconic ; stigmas 3, minute, sessile.

Type in the U. S. National Herbarium, no. 1,307,521, collected at Carmen,

Province of Limon, Costa Rica, altitude 30 meters, February 20, 1890, l)y Paul

C. Standley and Juvenal Valerio (no. 483(53).

Range: Caribbean lowlands of Costa Rica.
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265. Piper carminis Trel., sp. iiov.

A shrub; twigs retrorsely hirsute, pale-granular about the nodes; leaves

obliquely broadly elliptic, acuminate, obtuse at base, 4.5 to 7X11 to 14 cm., pin-

nately nerved from the lo\Yer half, the nerves about 5X2, white-granular and

with scattered soft hard-based hairs above, appressed-rough-hairy on the nerves

beneath ; petiole 3 or 5+3 mm. long, upcurved-hirsute, not winged ; spikes

2.5X55 mm.; peduncle 5 mm. long, verruculose-ldspid ; bracts roundish-sub-

peltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,307,522, collected at Carmen,

Province of Limon, Costa Rica, altitude 30 meters, February 20, 1926, by

Paul C. Standley and Juvenal Valerio (no. 48383).

Range: Caribbean lowlands of Costa Rica.

266. Piper coronatibracteum Trel.. sp. nov.

A shrub ; twigs sparsely upcurved-hirsute ; leaves subovate-elliptic, acuminate,

inequilaterally obtuse at base, 4.5 to 7X10 to 13 cm., pinnately nerved from

the lower half, the nerves about 6+5, roughish appressed-pubescent above

with short thick-based hairs, the nerves beneath upcurved-hirsute; petiole

scarcely 4+4 mm. long, upcurved-hirsute, not winged; spikes (young) 3X55

mm. ;
peduncle 10 mm. long, glai)rescent ; bracts round-subpeltate, brown, with

a cons])icuous narrow flm])riulate white margin.

Type in the U. S. National Herbarium, no. 1,307,505, collected at Hamburg

Finca, Province of Limon, Costa Rica, altitude 55 meters, February 19, 1926.

by Paul C. Standley and Juvenal Valorio (no. 4S844).

Range : Caribbean lowlands, Costa Rica.

Costa Rica : Finca Montecristo, Standley d Valerio 48051. Carmen Station,

Stamltcif d Valerio 48383.

267. Piper subhirsutum Trel., sp. nov.

A shrub; twigs transiently hispid, pale-granular; leaves lance elliptic,

acuminate, inequilaterally obtuse at base, 5X12.5, becoming 8X18 cm., pin-

nately nerved from the lower half, the nerves about 6+5, granular and very

lepidote above, punctulate beneath and with uix;urved-h;spid nerves; petiole

10+5 mm. long, hispid-hirsute, not winged; spikes 3X100 mm.; peduncle 10

mm. long, hirtellous; bracts roundish-subpt Itate, ciliolate.

Type in the U. S. National Herbarium, no. 1,229,406, collected at La Colom-

biana Farm, Province of Limon, Costa Rica, altitude 70 meters, March 6, 7, 1924,

by Paul C. Standley (no. 30G42).

Range : Caribbean lowlands, Costa Rica.

Costa Rica: Limon, Stevens 896.

267a. Piper subhirsutum tomentosicaule Trel., var. nov.

Differs in its dingy-subtomentose axes and brown velvety nerves.

Type in the U. S. National Herbiirium, no. 1.229,421, collected at La Colom-

biana Farm, I'rovince of Lim6n, Costa Rica, altitude 70 meters-, March, 1924,

by Paul C. Standley (no. 3G821).

Range: With the type.

268. Piper scintillans Trel., sp. nov.

A shrub ; twigs retrorsely white-hispid ; leaves subelliptic-ovate or sub-

quadrately obovate, acum nate, with the narrowed base inequilateral and acute

at least on one side, 8 to 10X18 to 21 cm., pinnately nerved from the lower half,

the nerves about 6X2, glistening-punctulate above, microscopically scintillating

beneath and with upcurvod-kirsute nerves; petiole 5+3 mm. long, upcurved-

hirsute, not winged; spikes 3X80 to 100 mm.; peduncle scarcely 10 mm. long,

hirtellous; bracts suhpeltate.
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Type in the U. S. National Herbarium, iio. 1,307,564, collected at Hamburg
Fiiica, Prov.nce of LimOn, Costa Rica, altitude 50 meters, February 10. 1920,

by Paul C. Staudley and Juvenal Valerio (no. 48828).

Range: Caribbean lowlands, Costa Rica.

Costa Rica: Finca Montecristo, Btmxdlcy *€ Valerio 48401, 484G8, 48508,

48554, 48637. La Colombiana Farm, Standlei/ 36042, 36707, 36746, 36792. 36814,

369S4. Hacienda Parismina, ? Jhnencz 1042.

269. Piper fusco-granulatum Trel., .sp. nov.

A shrub; flowering internodes rather short and moderately stout, brownish-
hirsute; leaves elliptic, sharply acuminate, obliquely subcordulate, about
9X18 cm., pinnately nerved from below the middle, the nerves 6X2, becoming
slightly rugose, brown-granular and with hirtellous nerves above, softly crisp-

pubescent beneath; petiole 10+3 mm. long, hispid, not winged; spikes 3X100
mm.

;
peduncle 10 mm. long, hispid ; bracts rounded-subpeltate, ciliolate ; berries

oblong; stigmas 3, sessile.

Type in the U. S. National Herbarium, no. 801,553, collected at Hacienda
de Zent, Costa Rica, by the United Fruit Company (no. 269).

Range: Caribbean lowlands of Costa Rica.

Costa Rica: Victoria Farm, near Hacienda do Zent, Tonduz 14654.

270. Piper baculiferum. Trel., sp. nov.

A shrub; twigs hispid, becoming pale-granular; leaves obliquely subelliptic,

somewhat acuminate, inequilaterally obtuse at base, 4.5 to 6X9 to 12 or even
8X10 to 19 cm., pinnately nerved from the lower half, the nerves about 5-f4,
granular and very lepidote above, minutely granular beneath with subap-
pressed-hirsute nerves

;
petiole scant 7+3 mm. long, sparsely subhirsute ; spikes

2.5 to 3X90 to 115 mm.; peduncle slender, 10 to 25 mm. long, hirteilous and
pale-punctulate ; bracts roundish-subpeltate, ciliolate.

Type in the U. S, National Herbarium, no. 1,307,342, collected at El Arenal,
Province of Guauacaste, Costa Rica, altitude 500 meters, January 18, 19, 1926,
by Paul C. Standley and Juvenal Valerio (no. 45052).

Range: Pacific slope of Costa Rica.

Costa Rica: El Arenal, Standley d Valerio 45154, 45192, 45226, 45264. Na-
ranjos Agrios, Guanacaste, Standley d Valerio 46462.

271. Piper rectamentum Trel., sp. nov.

A shrub; twigs canescently upcurved-hispid with hard-based hairs; leaves
subelliptic, short-acuminate, inequilaterally obtuse or subacute at base, 4.5 to

6X12 to 14 cm., pinnately nerved from. the lower half, the nerves about 5X2,
granular-scabrid above, white-areolate beneath with the nerves arcuate-hispid

;

petiole 10 to 15 mm. long, ashen, not winged; spikes 3X110 mm.; peduncle 10
mm. long, gray-hispid; bracts round- or triangular-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. ],307,;}63, collected at El Arenal,
Province of Guanacaste, Costa Rica, altitude 500 meters, January 18, 19, 1926,
by Paul C. Standley and Juvenal Valerio (no. 45237).
Range: Pacific slope of Costa Rica.

272. Piper punctiunculatum Trel., sp. nov.

A shrub; twigs scabro-hispid ; leaves obliquely elliptic, acuminate, inequilat-
erally obtuse or subacute at base, 6 to 10X13 to 19 cm., pinnately nerved from
the lower half, the nerves about 6+5, microscopically white-punctulate and
lepidote above, the nerves subappressed-hispid beneath and the surface punctu-
late; petiole 8 to 10+2 to 5 mm. long, hispid, brown-granular, not winged;
spikes 2.5 to 3X80 to 115 mm.; peduncle about 5 mm. long, glabrescent and
granular-roughened ; bracts round-subpeltate, ciliolate.
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Type in the U. S. National Herbarium, no. 1,307,393, collected at Tilardn,

Pi'ovince of Guanaoaste, Costa Rica, altitude 600 meters, January, 1926, by Paul

C. Standiey and Juvenal Valeric (no. 45712).

Range: Pacific slope of Costa Rica.

Costa Rica: About Tilarfm, Utandley d Va-lerio 44975, 45048, 46084. Los

Ayotes, Standley & Valerio 44725, 45473.

273. Piper emollitum Trel., sp. nov.

A shrub; twigs evanescently pubescent, pale-granular; leaves lance-oblong,

acuminate, inequilaterally acute at base, 5 to 7.5X18 to 20 cm., pinnately

nerved from below the upi)er third, the nerves about 6X2, finely granular and

lepidote, the nerves beneath appressed-hispid at least upward; petiole 10 mm.
long, glabrous, granular; spikes 3X60 to 70 mm.; i>eduncle 10 mm. long,

glabrous, pale-dotted ; bracts roundish-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,307,315, collected at El Silencio,

Tilarfl,n, Province of Guanacaste, Costa Rica, altitude 750 meters, January 13,

1926, by Paul C. Standley and Juvenal Valerio (no. 44650).

Range: Pacific slope of Costa Rica.

Costa Rica : About Tilarfm, Standley d Valerio 44637, 46205.

274. Piper injucundum Trel., sp. nov.

A shrub; twigs drying dark, softly appressed- or crisp-pubescent; leaves sub-

elliptic, acuminate, slightly inequilaterally obtuse or subacute at base, 5.5 to

7X12 to 14 cm., pinnately nerved from the lower half, the nerves 4X2, dark-

granular and finely lepidote above, appressed-pubescent on the nerves beneath,

di-ying thin and bronzed beneath
; petiole 3 to 5 mm. long, crisp-pubescent

;

spikes (young) 2X20 mm., on short glabrate peduncles; bracts round-sub-

peltate, the fuscous margin ciliclate.

Type in the TJ. S. National Herbarium, no. 1,307,649, collected at El Muneco,

Rio Navarro, Province of Cartago, Costa Rica, altitude 1,500 meters, March

6, 7, 1926, by Paul C. Standley an^ Juvenal Valerio (no. 51351).

Range: Upper ReventazSn Valley, Costa Rica.

274a. Piper injucundum praepubinervium Trel., var. nov.

Pubescence less crisp, the nerves granular-puberulent above.

Type in the U. S. National Herbarium, no. 1,307,627, collected at El Mufieco,

Bio Navarro, Province of Cartago, Costa Kica, altitude 1,500 meters, March 6, 7,

1926, by Paul C. Standley and Juvenal Valerio (no. 51067).

Range: Upper Reventaz6n Valley, Costa Rica.

Costa Rica : El Muneco, Standley d Torrea 51189. Pejivalle, Cartago, Stand-

ley d Valerio 46856. 46900, 46981, 47162.

274b. Piper injucundum. praecalvinervium Trel., var. nov.

Pubescence less crisp than in the type, the twigs becoming pale-granular

especially at the nodes; young spikes 2X40 mm. with sterile gray-hairy tip

2 mm. long.

Type in the U. S. National Herbarium, no. 1,307,628, collected at El Mufieco,

Rio Navarro, Province of Cartago, Costa Rica, altitude 1,500 meters, March 6, 7,

1926, by Paul C. Standley and Rub6n Torres (no. 51101).

Range: Upper Reventaz6n Valley, Costa Rica.

275. Piper albug-iniferum Trel., sp. nov.

A shrub ; twigs retrorsely hispid ; leaves lance-elliptic, acuminate, inequi-

laterally rounded at base, 4 to 5X10 to 11 cm., pinnately nerved from below
the upper third, rugose, white-granular-scabrous, the nerves about 6+5, beneath
upcurved-white-hispid ; petiole 3+3 mm. long, upcurved-hispid, not winged;
spikes (young) 2X30 mm., with sterile tip 2 mm. long; peduncle 5 mm. long.
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glabrate, obscurely ininotulfitc; bracts sublunuIateJy subpeltate, ciliolate, the

snowy marj^in forming a conspicuous liromuience when yoiinj?.

Typo in tlie U. S. National Ilerbiiriuni, no. 1,807,629, collected at El Muficco,

liio Navarro, Province of Cartago, Costa Kica, altitude 1,500 meters, Marcli 6, 7,

192G, by Paul C. Standley and Ruben Torres (no. 51102),

Uan(j1v: I'pper Keventazon Va.ley, Costa Rica.

276. Piper phanerolepidum Trel., s]i. nov.

A. shrub; twij,'s hispid, pale-Ki'anular at the nodes; leaves narrowly lanceo-

late and subacute at base to ovate and rounded at base, gradually acuminate,

4 to 5X10 to 12 or 14 cm., pinnatoly nerved from tlie lower half, the nerves

5+4, salient beneath and apprcssed-hispid, the upper surface coarsely white-

scabrous; petiole 5 to 7 mm. lonj,', appressed-hairy or j,dabrescent and pale-

granular; spikes 3X50 to 60 mm.; peduncle 10 mm. long, glabrous and pale-

granular; bracts rounded-sub[)eltate, small but with conspicuous pale-ciliolate

margin.

TyiKi in the U. S. National Herbarium, no. 1,229,352, collected at El Muneco,

Rio Navarro, Provhice of Cartago, Costa Rica, altitude 1,400 meters, February

8, !1, 1924, by Paul C. Standley (no. 33570).

Range: U]>iTer Reventazon Valley, Co.sta Rica.

Costa Rica: El Muneco, Htundley 33448; Standley Jc Valerio 51039.

277. Piper lanatibracteum Trel., sp. nov.

Piper hir-sutum carpintcrac C. DC. Anal. Inst. Fis.-Ceogr. Costa Rica 9: 160.

1807.

A shrub ; twi^^s glabrous or quickly glabrescent, pale-granular ; leaves lance-

ovate or elliptic, sharply acuminate, inequilaterally obtuse at base, 4.5 to 5X10

to 12 cm., pinnately nerved from the lower half, coarsely white-granular-

scabrous above, the nerves about 5+4, divaricately hirsute beneath; ]ietiole

about 5+2 mm. long, hirtellous or glabrescent and pale-granular, not winged;

spilves 4X60 to 65 mm.; peduncle 3 to 6 mm. long, glabrate, p;il(>-grauular

;

bracts round-subpeltate, rnthn- large, sublanately ciliate.

Type in the U. S. National Herbarium, no. 1.229,345, collected at El Muneco,

Rio Navarro, Province of Cartago, Costa Rica, altitude 1,400 meters, February

8, 9, 1924, by Paul C. Standley (no. 33419).

Range: I'pper Reventazon Valley and high divide, Costa Rica.

CO.STA Rica: El Muneco, mandlry d Torre.'i 51119. Cartago, Torre-H 56.

Cerro de la Carpintera, Pitticr " 4339," 4349, tyi>e of Piper hir-fuium carp'mterae

;

Standley 35739. San Isidro Coronado, Alfaro 34002, 34012.

278. Piper lanosibracteum Trel., sp. tiov.

A shrub; twigs from n-trorsely hispid glabrescent and finely pale-granular;

leaves lance-ovate or elliptic, acuminate, unequally rounded at base, 4.5 to

5.5X10 to 15 cm,, pinnately nerved from the lower half, the nerves about 5+4,

d;!rlc-]>uiiclul.ite and finely scabrous above, the n<>rves uiKJurved-bispid beneath;

petiole 5+3 or 10 mm. long, uiwurved-hirsute ; spikes 3 to 4X60 to 80 mm.;

peduncle 15 to 20 mm. long, hirtellous; bracts round-subpeltate, rather large,

sublunately ciliate.

Type in the U. S. National Herbarium, no. 1,307,575, collected on the Rto

Reventado, Cartago, Costa Rica, altitude 1,500 meters, February 26, 1926, by

Paul C. Standley and .hiven;d Valerio (no. 49457).

Range: Upper Reventazon Valley, Costa Rica.

CosTA Rica: Rio Reventiido. Hlandlcy & Valerio 49-135, 49450, 49482.

279. Piper pullibracteatum Trel., sp. nov.

A shrub; twigs glabrous, obscurely glaudular-punctulate, becoming pale-

granular ; leaves lanceolate-oblanceolate, long-acuminate, inequilaterally acute
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at base, 4 to 5X13 to 15 cm., pinnately nerved from somewhat below tlie

middle, the nerves about C+5, granular-scabrous above, dark-punctulate beneath

with the nerves spreading-hirsufce
;

petiole 7+3 mm. long, glabrate, finely

granular, not winged; s^pikes (young) 3X40 mm.; peduncle 5 mm. long,

glal)rous, slightly punctulate ; bracts roundisli-sul)peltatc, conspicuous, brown,

ciliate.

Type in the U. S. National Herbarium, no. 1,229,471, collected at La Estrella,

Province of Caitago, Costa Kica, March 26, 27, 1924, by Paul C. Standley

(no. 3923G).

Raxge: Upper Reventazon Valley, Costa Rica.

Costa Rica : Cerro de la Carpintera, Standlc}/ 35490.

280. Piper fusco-bracteatum Trel, sp. uov.

A shrub; twigs from staring-hispid ghibrescent and pale-granular; leaves

lanceolate, attenuate, inequilaterally obtuse at base, 5.5 to 7X15 to 18 cm,,

pinnately nerved from the lower half, the nerves about 5X2, granular-scabrous

above, spreading-hirsute on tlie nerves beneath and sparsely hirtellous between

them ; petiole 10, 10+2, or 15 mm. lon.ir, upcurved-subhirsute, pale-granular,

not winged; spikes 3XG0 mm.; peduncle 5 mm. long, glabrous, somewhat gran-

ular; bracts conspicuous, roundish-subpeltate, brown, ciliate.

Type in the U. S. National Herbarium, no. 1.229,678, collected on the Cerro

de Piedra Blanca, Bscasfi, Province of San Jos6, Costa Rica, January 31, 1924,

by I'aul C. Standley (no. 32G;J1).

Range: High central divide of Costa Rica.

281. Piper curridabatanum Trel., sp. nov.

A shrub; twigs at most transiently pilose at the nodes, green- or pale-

granular; leaves lanceolate, acuminate, inequilaterally acute at base, 4.r) to

6.5X12 to 16 cm., pinimtely nerved from bt-low the middle, the nerves about

5X2, minutely granular roughened and at length lepidote above, the nerves

hirsute beneath; petiole 12+3 to 18+3 mm. long, transiently hirsute, granular;

spikes becoming 4X80 mm.; iieduncle 5 to 7 or except'onally 15 mm. long,

glabrous, granular; bracts rounded-subpeltate, brown, ciliate; berries sub-

quadrately obovoid, papillate, black ; stigmas 3, sessile.

Type in the U. S. National Herbarium, no. 1,229,339, collected between San

Pedro Montis de Oca and Curi-.d;il)at, ProviiK-c of S.-m Jose, Costa Rica, alti-

tude 1,200 meters, February 2, 1924, by Paxil C. Standley (no. 32787).

Range: High central divide of Costa Rica.

282. Piper capacibracteuni Trel., sp. nov. ti'u-

A shrub; twigs retrorse-upcurved, hirsute-subvillous; leaves lanceolate,

long-acuminate, inequilaterally obtuse at bawe, 4.5 to 6.5X14 to 16 cm., pin-

nately nerved from the lower half, the nerves about 0+5, apprcssed-pubesceUt

above, becoming granular-scabrous softly hairy beneath, becoming more or

less rugose; petiole about 10+5 mm. long, upcurved-hairy ; spikes. 4X75 mm.,

zonate; peduncle 15 to 20 mm. long, retror.sely hispid; bracts roundish-sub-

peltate, large, pale, ciliate.

Type in the U. S. National Herbarium, no. 1,307,249, collected between Aserri

and Tarbaca, Province of San Jose, Costa llica, altitude 1,200 to 1,700 meters,

December 6, 1925, by Paul C. Standley (no. 41.397).

Range : High central divide of Costa Rica.

Costa Rica: Santa Maria de Dota, StandJct/ & Valcrio 43121, 43245, 43246,

41812, 41839, 41861, 42457, 42836. with shorter pcxluncle and subacute leaf-base.

Peralta, Stevens 477.
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283. Piper ventoleranum, Trel., sp. nov.

A shrub ; twigs glabrous or quickly glabrescent, pale-granular ; leaves lanceo-

late, caudate, inequilaterally subacute at base, 4.5 to 7X15 to 17 cm., pin-

nately nerved from the lower half, the nerves about 6+5, minutely granular-

roughened above, the nerves beneath typically subappressed-hirsute
; petiole

lO-f-2 or 15 mm, long, mostly glabrate, not winged; spikes 3 to 4X80 to 95 mm.;
peduncle 10 mm. long, somewhat granular; bracts rounded-subpeltate, cinereous,

ciliate.

Type in the TI. S, National Herbarium, no. 1,229,873, collected at La Ventolera,

southern slope of Volcan de Pofis, Costa Kica, altitude 1,700 meters, February

17, 18, 1924, by Paul C. Standley (no. 34712).

Range: Central volcanoes of Costa Rica.

Costa Rica : In the type locality, Standley 34707 ; 34724, with larger leaves,

becoming 7.5X20 cm. ; 34663, with hairy petiole.

284. Piper perhispidum G. DC. Bot. Gaz. 70 : 183. 1920.

Type locality ; Rio Barranca, San Juan de San Ramon, Costa Rica ( Tondus
17771, the type).

Range: Pacific slope of Costa Rica.

285. Piper domingense C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 161. 1897.

Type locality: Santo Domingo de Golfo Dulce, Costa Rica {Tonduz 10034,

the type; distributed also as J. D. Smith 7129).

Range: Pacific coast region of Costa Rica.

286. Piper flavescens (C. DC.) Trel.

Piper pseudovelutinum flavescens C. DC. Bull. Soc. Bot. Belg. 30*: 203. 1891.

Type locality: Rio Tllirl, near San Jos^, Costa Rica {Tonduz 3175, the

type).

Range: High central divide of Costa Rica.

287. Piper suberythrocarpum C. DO. Anal. Inst. Fis.-Geogr. Costa Rica 9:

160. 1897.

Type LOCALITY : Rio Naranjo, Costa Rica {Tonduz 7550, the type).

Range: Caribbean lowlands of Costa Rica and adjacent Nicaragua.

288. Piper pileatum Trel., sp. nov.

Piper burenii Auct., as to Costa Rica.

A shrub ; twigs densely dingy-hispid ; leaves lanceolate, subfalcately acumi-

nate, inequihiterally acute at base or one side rounded or subcordulate, 4 to

6X12 to 16 cm., pinnately nerved from below the middle, the nerves 4 or 5X2,
buUulate, scabrous, sparsely white-viUous, especially beneath

;
petiole 8 to

12+3 mm., dingy-villous, not winged; spikes 3X100 mm.; peduncle 10 to 15

mm. long, hispid ; bracts roundish-subpeltate, gray-ciliate.

Type in the herbarium of the New York Botanical Garden, collected at El
Copey, Costa Rica, altitude 1,800 meters, February, 1898, by A. Tonduz (no.

11895). Duplicate in the U. S. National Herbarium.

Range: Pacific slope of Costa Rica.

Costa Rica : El Copey, Jimenez 1089 ; Tonduz 11895. Buenos Aires, Tonduz
3593, "3693." El General, Tonduz 3383. Canas Gordas, ? Pittier 11033.

Tremendal, San RamOn, Tonduz 17773. San Marcos, Tonduz 7555.

288a. Piper pileatum obliquum Trel., var. nov.

Differs in its broadly lanceolate leaves being very oblique, with the distinctly

longer side rounded at base.

Type in the U. S. National Herbarium, no. 796,376, collected at El Copey,

Costa Rica, altitude 1,800 meters, February, 1898, by A. Tonduz (no. 11675).

Range: Pacific sloi)e of Costa Rica.
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289. Piper rugosifolium Trel., sp. nov.

Piper hirsutum pallescens Auct., p. j).

A shrub ; twigs retrorsely rusty-hirsute with upcurved hairs ; leaves obliquely

hinceolate, suhcaudately acuminate, rounded at base or with one side acute,

4 to 4.5X9 to 11 cm., pinnately nerved from below the middle, the nerves about

6+5, rugose, coarsely granular-scabrous above from the bases of slender hairs,

beneath dingy-hairy, at least as to the nerves; petiole 5 to 10 mm. long,

retrorsely long-hirsute, not winged; spikes 3X70 mm., mucronate; peduncle

5 mm. long, curved-hirsute; bracts round! sh-subpeltate, ciliolate.

Type in the U. S. National Herbarium, no. 1,307,251, collected at Finca Las
C6neavas, Province of Cartago, Costa Rica, altitude 1,300 meters, December 7, 8.

1925, by Paul C. Standley (no. 41533).

Range; Mountains of central Costa Rica.

Costa Rica : Cerro de la Carpintera, SfatHlJey 34262. Rfo Reveutado, Standley

d Valerio 49441. Cervantes, Tonduz 10431. Los Fraiies, Tonduz 17876. San
Marcos, Tonduz ? 7555, 177G1. Dulce Nombre, Standley 35928. El Muneco, Rio
Navarro, Standley d Torres 50920. Cai'tago, Standley 35467. Rfo Reventazdn,

Rowlee & Stark 754.

290. Piper pseudopsis C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 164. 1897.

Puper hredemeycri Auct., as to Costa Rica.

Type LOCAuri' : San JosC, Costa Rica (Tonduz 1088, the type).

Range: High central divide of Costa Rica.

Costa Rica: San Jose, Bradc 2037; Standley 33274, 41215, 47365; Tonduz
2847. RIu Marfa Aguilar, Tonduz 6957 {J. D. Smith 7298). San Francisco de
Guadalupe, Tonduz 444, 1795, 8026, 12730. San Sebastian, StOAidley 32684,

49350. Rfo Reventado, Cartago, Standley d Valerio 49498. Finca Las C6ncavas,

Cartago, Standley 41494.

4. PEPEEOMIA Ruiz & Pavon

KEY TO SI'ECIES

1. Leaves alternate (the uppermost sometimes congested because of shortened
internodes, or the lowest rarely opposite) 2.

Leaves oppo>;ite or whorled 95.

2. Leaves or some of them distinctly peltate 3.

Leaves not pf^ltate above the very base 9.

3. Leaves basal; spikes filiform, i^ubpaniculate 7. P. sciaphila.

Leaves cauline; .spikes mostly stouter 4.

4. Stem comparatively short and stout, few-leaved 5.

Stem elongate and leafy 6.

5. Pilose 10. P. tecticola.

Glabrouii 9. P. chambesyana.
6. Leaves drying thin ; pubescent 8. P. amphitricha.

Leaves drying coriaceous 7.

7. Leaves 10 to 15 cm. long 8.

Leaves mostly 4 to 6 cm. long; glabrous 90. P. peltilimba.

8. Leaves ciiiate; spikes axillary 89. P. ciliifera.

Glabrous; spikes terminal 88. P. parmata.
9. Spikes in leafless panicles; veining piiniate 10.

Spikes not paniculate 28.

10. Panicle compound; spikes very short 68. P. poasana.
Panicle simple or spikes elongate 11.
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11. Spikes 2 to 3 cm. long; drying dark 12.

Spikes longer; Htom leafy 17.

12. Stem shoit, few-leaved 13.

Stem elongate and leafy; hairy 76. P. guapilesiana.

13. Scape vei-y short; leaves subelliptic 71. P. breviscapa.

Scape elongate 14-

14. Leaves subfipatulate-oblanceolate; glabrous 72. P. subacauHs.

Leaves elllptic-oblanceolate or dbovate 15.

ITi. Leaves over 20 cm. long; glabrous 70. P. atirroana.

Leaves 10 to 15 cm. long 16.

16. At most puberulent 69. P. brevicaulis.

At least locally hairy 93. P. conipotrix.

17. At loiist transiently hairy 18.

Glabrous iiO.

18. Leaves obtuse at base, elliptic 78. P. pothifolia.

Leaves acute at base 19-

19. Leaves elliptic 79. P. substriata.

Leaves oblanceolateobovate 92. P. tsakiana.

20. Ijeaves sub.sessile 21.

Leaves obviously petioled 22,

21. Leaves rather blunt, subspatulate 73. P. sessilifolioides.

Leiives pointed, narrowly oblanceolate 74. P. venabulifolia.

22. Leaves rather blunt, subelliptic 101. P. navarrana.

Leaves acuminate 23

23. Leaves elliptic 24,

Leaves lanceolate to eliiittic oblanceolate 26.

24. Spikes about 40 nnii. long .
25.

Sp.kes longer 99. P. dotana,

25. Leaves 10 to 15 cm. long 100. P. isidroana.

Leaves 6 to 10 cm. bmg 103. P. tremendalensis,

26. Spikes drying dark 27

Spikes drying pale 75. P. lancilimba.

27. Scutulum of ovary elongate 91. P. acutilhnba.

Scutulum rounded; berries ob.ong 110. P. calvifolia.

28. Leaves pinnately nerved or else spikes paired 29

Leaves essentially i)almately nerved 49.

29. Leaves appreciably cordate or obtuse at Ijase 30

Leaves appreciably acute at base unless very small 36

30. Leaves cordate or else spikes not paired 31

Spikes paired if leaves cordate 34,

31. Leaves over 10 cm. long 94. P. platypliylla,

L(>aves 5 to 10 cm. long 32

Leaves 4 to 6 cm. long 33,

32. Stem elongate and leafy 20. P. vinasiana.

Stem thick, naked below 11. P. lignescens,

33. Leaves round-ovate 12. P. aguacatensis,

Leaves elliptic-ovate 14. P. tenuifolia.

Leaves ovate, subuuguiculate 13. P. nicoyana.

34. Leaves fully twice as long as broad 35

Leaves shorter; berries stipitate 6. P. podocarpa.

35. Glabrous 95. P. scutellata

Crisp-puberulent 96. P. donnell-smithii

Somewhat hairy 97. P. calvicaulis
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30. Leaves over 20 cm. long 77. P. queserana.

Loaves commonly 10 to 15 cm. long ^7.

Leaves commonly (i to 10 cm. long -i^-

Leaves commonly 4 to 6 cm. long 43.

37. Leaves spatulate or elliptic-obovate, blunt 106. P. mentiens.

Li'aves subelliptic, poinled •'^'^

38. Erect, drying green 08. P. cacuaninicola.

Repent-pendent, darkening 84. P. glaberrima.

39. Glabrous __-40.

Petioles and nodes somewhat hairy 81. P. longibacca.

Nerves villous beneath 82. P. orientalis.

40. Repent-pendent, drying dark 41.

Stoloniferous-erect 42.

41. Leaves lanceolale. pointed, petioled 83. P. naranjoana.

Leaves elliptic, biuntish, subsessile 80. P. glabricaulis.

42. Leaves elliptic, subacute 102. P. durandi.

Leaves round-(»bovate, very blunt 107. P. pyrolaefolia.

43. Repent -i>endent, or drying dark 44.

Stoloniferous-erect, drying yellow-green 47.

44. Leaves subsess'le, glabrous 84. P. glaberrima.

Leaves short-petioled 45.

45. Leaves sublanceolate 4G.

Leaves broadly elliptic 86. P. tilarana.

46. Essentially glabrous 87. P. borucana.

Somewhat hairy at nodes 85. P. circumscissa.

47. Leaves very obtuse 108. P. pseudo-alpina.

Leaves blunt- acuminate 48.

Leaves acute at both ends 19- P- bistortaefolia.

48. Spikes GO to 80 mm. long 104. P. pachyplilebia.

Spikes longer and slenderer 105. P. peninsularis.

49. Leaves appreciably obtuse at base 30.

Leaves appreciably acute at base, unless very small or with a single

spike ^0-

50. Leaves distinctly longer than broad 51.

Leaves approximately isodiametric 78.

51. Bracts ciliate ''^-•

Bracts not ciliate
•'"'3.

52. Leaves scarcely 2 by 4 cm 21. P. costaricensis.

Leaves becoming 4 by 7 cm 22. P. fimbribractea.

53. Not black-punctulate, even if granular 54.

Conspicuously black-punctulate 77.

54. Leaves drying rather thin 55.

Leaves, unless very small, opaquely coriaceous 07.

55. Leaves subovate 56.

Leaves elliptic or elliptic-obovate 39. P. erythrophlebia.

Leaves lance-elliptic 57.

Leaves rhombic-elliptic 18. P. cooperi.

Leaves lanceolate or oblanceolate 02.

56. Leaves cordate, appressed-pubescent 33.

Leaves round-based, hairy 35. P. montecristana.

Leaves acute-based, puberulent 52. P. tenuicaulis.

57. Glabrous 58.

Puberulent or pubescent 60



188 CONrRIBUTIONS FROM THE NATIONAL HERBARIUM

58. Leaves 6 to 10 cm. long 25. P. crispipetiola.

Leaves 3 to 6 cm. long 59.

59. Nerves scarcely raised 27. P. herediana.

Inner nerves salient , 28. P. luunyecoana.

60. Leaves 6 to 10 em. long 26. P. carpinterana.

Leaves 5 to 6 cm. long Gl.

61. Spikes filiform 16. P. subdita.

Spikes stouter; bracts dark-puuctulate 48. P. tuisana.

02. Spikes without pseudo-pedicels 63.

Spikes with long pseudo-pedicels 31. P. pseudopedicellata.

C3. Leaves granular beneath 64.

Leaves scarcely granular 65.

64. Leaves lance-eiliptic or obovate 30. P. vueltasana.

Leaves lance-oblong 33. P. pilulifera.

65. Leaves finely pale-mottled beneath 34. P. niveo-punctulata.

Leaves not pale-punctulate 66.

66. Petioles subalately decurrent 32. P. dyscrita.

Petioles not decurrent 42. P. stenophylla.

67. Leaves 4 to 6 cm. long 68.

Leaves 1 to 2.5 cm. long 71.

Leaves scarcely over 1 cm. lonji; , 75.

68. Loaves rhombic-elliptic 37. P. chrysocarpa.

Leaves lance-elllptic 69.

69. Si>ikes without pseudo-pedicels 70.

Spikes with short pseudo-pedicels 41. P. brachypus.
70. Leaves green on both sides 36. P. san-joseana.

Leaves red-purple beneath 40. P. versicolor.

71. Essentially glabrous 72.

Leaves obscurely hairy or ciliate 43. P. stenophyllopsis.

Young growth pubescent 44. P. fissispica.

72. Leaves lanceolate or elliptic 38. P. psiloclada.

Leaves oblong 73_

Leaves subrhombic 74.

73. Berries sessile 50. P. hylophila.
Berries stipitate 5. p. tenuipes.

74. Leaf-base subcuneate 47. P. fraijanesana.
Leaf-base merely acute 46. P. zurquiana.

75. Leaves oblong-subovate 51. P. tenellaeformis.

Leaves oblong-obovate
;
glabrous 57. P. incisa.

Leaves elliptic-obovate ; hairy 54. p. tonduzii.
Leaves elliptic; plant stoloniferous-erect 76.

76. Stem loosely hairy 53. P. punctataefolia.
Stem pubescent 55. P. oerstedii.

77. At most ciliate-lined 23. P. jimenesana.
More or less hairy 24. P. filicaulis.

78. Leaves drying rather thin 79.

Leaves drying coriaceous 88,

79. Leaves 4 to 6 cm. long 29. p. virillana.

Leaves usually 2.5 to 4 cm. long 80.

Leaves usually 1 to 2.5 cm. long 81.

Leaves .scarcely 1 cm. long 85.

80. Leaves cordate, acute 12. P. aguacatensis vai.

Leaves reniform, very obtuse 13. P. lagartana.
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81. Glabrous 82.

Puberulent; anthers small 17. P. fllispica,

Puberuleut ; anthers large 61. P. cryptolepida.

Sparsely soft-hairy 2. P. barbensis var.

82. Leaves subacute; pellucid 1. P. pellucida.

Leaves very obtuse 83.

83. Drying brown; anthers large 62. P. megalanthera.

Drying green j, 84.

84. Leaf-base obtuse; anthers large 60. P. delecta.

Leaf-base usually acute 59. P. rejecta.

85. Leaves round or round-obovate 86.

Leaves round- or reniform-ovate 87.

86. Glabrous or few-haired 4. P. delicatissima.

Velvety or crisp-pubescent 58. P. rotundifolia.

87. Leaves round-ovate 56. P. silvivaga.

Leaves subelliptic-ovate 2. P. barbensis.

Leaves reniform-ovate 3. P. late-ovata.

88. Leaves 1 to 2.5 or even 4 cm. long 89.

Leaves scarcely over 1 cm. long 95.

89. Creeping 90.

With erect stems 92.

90. Anthers relatively large 81.

Anthers minute 91.

91. Glabrous 63. P. reptabunda.

Somewhat puberulent 67. P. calyculata.

Crisp-pubescent 109. P. pseudo-casaretti.

92. Stems subsimple 93.

Stems much branched 45. P. multifida.

93. Leaves round-ovate, subacute 49. P. chlorostachya.

Leaves suborbicular, obtuse 64, P. san-ramonensis.

Leaves subobovate 94.

94. Spikes without pseudo-pedicels 65. P. congestifolia.

With pseudo-pedicels 66. P. candelaber.

95. Leaves opposite, very obtuse 96.

Leaves whorled, or acute if exceptionally opposite 98.

96. Creeping 97.

Erect; leaves round, 1 to 1.5 cm. in diameter 123. P. esperanzana.

97. Leaves round, scarcely 1 cm. in diameter 131. P. cyclophylla.

Leaves round-elliptic, larger 130. P. pirrisana.

98. Leaves obovate 99.

Leaves subquadrately elliptic, or small if not quadrate 104.

Leaves lanceolate or oblauceolate to elliptic 107.

Leaves, at least above, oblong or linear 118.

99. Rachis of spike hirtellous 100.

Rachis of spike glabrous 301.

100. Leaves emarginulate 129. P. subemarg'inulata.

Leaves scarcely emarginulate 136. P. pseudo-hoffmannii.

101. Leaves round-obovate 102.

Leaves elliptic-obovate 103.

102. Creeping and delicate 135. P. hoflmannii.

With erect branches 132. P. imbricata.

103. Erect; very glandular-granular 134. P. sepicola.

Creeping; not glandular 133. P. pseudo-tetraphylla.

66747—29 6
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104. Leaves 1.5 to 2.5 oin. long; rachis f,^labrous 10^'i.

Leavcjs 1 to l.r» cm. long; vaehis hirtellous 126. P. cartagoana.

Leaves scarcely 1 cm. long 100,

105. Peduncl(! 30 mm. long H^'-

Peduncle scant 25 mm. long 121. P. emiliana..

106. Bracts golden-f^ranular 127. P. reflexaefolia

.

Bracts not golden-granular 128. P. compaginats.

107. Leaves 6 to 10 cm. long 108.

Loaves 2.5 to 6 cm. long 110.

Leaves 1 to 2.5 cm. long H't-

108. Leaves relatively thin 10^*-

Leaves coriaceous 116. P. guanacastaim.

109. Leaves broadly elliptic 115. P. nemoralis;.

Leaves relatively narrow 112. P. martagonifoliE,.

110. At most puberulent 11" •

More or less pubescent H'*-

111. Leaves wborled, acuminate 113. P. turialvensisi.

Leaves whorled, acute HI- ^- jarisianr..

Leaves oi>po.site or whorled 119. P. palmanf.,

112. Leaves glabrous ll'>-

Leaves somewhat hairy 118. P. stipitifolia.

113. Internodes .somewhat hairy 114. P. barbana.

luternodes glabrous 117. P. barbinodi:s.

114. Glabrous 11!>.

Subpuberulent 11<>-

More or less hairy 11'^-

115. Leaves attenuate at both ends 124. P. ag'uacalienti;;.

Leaves more elliptic 125. P. pseudo-boliviensii;.

11(5. Peduncle scarcely ] cm. long 119. P. palmana vai-.

Peduncle distinctly longer 121. P. emiliana.

117. Leaves oblanceolate 122. P. olivacea.

Leaves lance-elliptic 120. P. copeyana.

118. At most minutely puberulent 110.

At least locally pul>e.scent 138. P. oblongifolia.

119. Upper leaves elliptic-oblong 139. P. muscisedenis.

Upper leaves oblong 137. P. amphoterophylla.

Upi)er leaves linear 140. P. pittieri.

1. Peperomia pellucida (L.) H. B. K. Nov. Gen. & Sp. 1 : 64. 1815.

IHper pellucidtim L. Sp. PI. 30. 1753.

Type locality: Martinique?

Range; Throughout the West Indies, and on the continent from Mexico to

the Andes, commonly in the more whiteneddeaved P. pellucida piffm^aeo^ Miq."

(P. pygmaea Kunth"), the type of which is from Loja, Ecuador. Also intro-

duced as a weed into Africa.

Costa Rica: La Colombiana Farm, StandJey 3667G. Below Cairo, Standlcy

d Valcrio 48872, 48095, 49020, Boca de Zhorquin, Tonduz 8620. Hacienda c.e

Zent, Tonduz 1465. Mano de Tigre Road, Tonduz 4658. Boruca, Pittier 4659.

Lagarlo, Pittier 4486. Ranclio Redondo, Volcan de Irazu, Pittier 1141.

' Syst. 81. 1843. ° Syn. 1 : 117. 1923.



i

TKELEASE THE riPERACEAE OF COSTA RICA 191

2. Peperomia barbensis (Dalilst. ) Trel.

Pepcromia hispidvla harbensis Dahlst. Svensk. Vet. Akad. Handl. 33': 14. 1900.

Peperomia hi^pidula- Auot., as to Costa Rica.

Type locality : Vok-an de Barlia', Costa Kica {Hoffmann 54, the type).

Range: Mountains of central Costa Rica.

Costa Rica : Finca La Cima, El Copey, Standlev 42634. Tablazo, Brade 2016.

2a. Peperomia barbensis alajuelana Trel., var. nov.

A medium-sized, erect or assurgent, branching herb; stem slender (1 to 2

nnn.), soft-villous; leaves alternate, round-elliptic or subrlionibic-ovate, obtuse

or subacute at both ends, small (1X1 to 1.5X2 to 2.5 cm., or exceptionally lance-

elliptic and 4 cm. long), rather sparsely villous with articulate hairs, multiple-

nerved, the branches of the midrib about 3X2; petiole 5 to 20 mm. long, loosely

villous; spikes term:nal and opposite the leaves, extremely slender, 10 to 15 mm.

long, loosely flowered
;
peduncle equaling the spike, sparsely villous ; bracts

round-peltate; berries ellipsoid, with slender stipe and style; stigma apical.

Type in the U. S. National Herbarium, no. 1,251,258, collected at Fraijanes,

Province of Alajuela, Costa Rica, altitude 1,500 to 1,700 meters, February 12,

13, 1926, by Paul C. Standley and Ruben Torres (no. 47695).

Range: Mountans of central Costa Rica.

CosTA Rica : Cerro de las Vueltas, altitude 2,700 to 3,000 meters, Standley d

Valeria 43769.

3. Peperomia late-ovata Trel., sp. nov.

A small delicate rejient-assurgent arboricolous herb ; stem filiform, sparsely

villous to glabrescent ; leaves alternate, reniform-ovate, obtuse, rounded at

base or slightly cordulate, minute (3 to 8X4 to 8 mm.), sparsely villous with

articulate hairs, 3 or 5 nerved, with the midrib obscurely branched; petiole

very short (1 mm.), glabratc ; spikes terminal, extremely slender, scarcely

15 mm. long, loosely flowered; peduncle about 10 mm. long: bracts round-

peltate; berries subclavate-obiong. with slender stipe and style; stigma apical.

Type in the U. S. National Herbarium, no. 1,251,136, collected at Laguna de la

Chonta, in'ar Santa Maria de Dota, Province of San Jose, Costa Rica, altitude

2,000 to 2.100 meters, December 18, 1025, by Paul C. Standley (no. 42310).

Range: Central mnuntai'is of Costa Rica.

Costa Rica: At typo locality, Hiandley 42183, 42194, 42201. 4224(5. San Jos.e,

Standh'i/ 38629, 38780.

3a. Peperomia late-ovata glabrata Trel., var. nov.

Differs in being almost glabrous.

Type in the U. S. National ITerbariuni, no. 1,229,662, collected at Las Nubes,

Province of San Jose, Costa Rica, altitude 1,500 to 1,900 meters, March 20-22,

1924, by Paul C. Standley (no. 38489).

Range: Central mountans of Costa Rica.

Costa Rica: Laguna de la Escuadra, near EI Copey, Standlcij 42083. Finca

La Cima, near E! Cox)ey. Standley 42652.

4. Peperomia delicatissima Trel., sp. nov.

Peperomia emargineUa glahrior C. DC. Anal. Fis.-Geogr. Costa Rica 9: 177.

1897.

An extremely delicate arboricolous h(!rb, creeping among mosses ; stem fili-

form, glabrous; leaves alternate, orbicular, sometimes emarginulate, obscurely

3 nerved, minute (3 mm.), with a few long white hairs toward the aix'x;

petiole 2 to 3 mm. long, glabrous; spikes terminal, 2 cm. long; peduncle icla

brous, 8 mm. long: bracts round-peltate; ovary ovoid; stigma oblique.
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Type in the DeCandolle Herbarium, collected at Rfo Naranjo, Costa Rica,

altitude 200 to 250 meters, by A. Tonduz (no. 8002).

Range: Caribbean lowlands of northern Costa Rica.

Costa Rica : Pejivalle, Standley & Valerio '4G9T0, 47240. Guflpiles, Stanley
37546. Rfo Rosarin, Llanos de Santa Clara, Pittier 13424 (distributed as Lemna
minor by J. D. Smith, no. 7605).

5. Peperomia tenuipes Trel., sp. nov.

A small stoloniferous glabrous herb; stem slender (1 mm.) ; leaves alternate,

elliptic-oblong or the lower elliptic, emarginate, acute-based, small (5X12 to

8X16, or the lower 10X14 mm.), 1 nerved, coriaceous; petiole 3 mm. long;

spikes terminal, 1X35 mm., rather loosely flowered, the flowers between anas-

tomosing ridges; peduncle 5 mm. long; bracts round-peltate; berries obovoid,

on equilong filiform pedicels, with a conspicuous oblique stylopudium ; stigma
apical.

Type in the U. S. National Herbarium, no. 577,942, collected on Cerro de las

Caricias, above Sau Isidro, Province of Heredia, Costa Rica, September, 1900,

by H. Pittier (no. 14042).

Range: Central mountains of Costa Rica.

6. Peperom.ia podocarpa C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 175. 1897.

Type locality: El General, Costa Rica (Pittier 10595, the type).

Range: Central mountains of Costa Rica.

7. Peperomia sciaphila C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9 : 175. 1897.
Peperomia schizostachya Trel. Bot. Gaz. 73: 138. 1922,

Peperomia o^vato-peltata Auct., as to Costa Rica.

Type locality: RIo Virilla, San Jose, Costa Rica (Tonduz 9630, the type).
Range: High central divide of Costa Rica.

Costa Rica: Rio Virilla, Tmi<kiz lOlOC (J. D. Smith 7273) ; Hoffmcmn 521.

Mount Candelaria, Endres.

8. Peperomia amphitricha Trel., sp. nov.

Peperomia laticcolato-peltata Auct., p. p., as to Costa Rica.

A repent arboricolous herb; stem slender (2 mm.), at least transiently
sparsely white-vilhms, rooting from many nodes ; leaves alternate, peltate about
1 cm. above the rounded base, round-ovate, acuminate, moderate (3.5 to 4 or
5X5 to 7 cm.), drying thin but opaque, obscurely about 7 nerved, paler beneath,
with sparse soft white hairs on both faces

;
petiole 2 to 4 cm. long, sparsely

villous; spikes terminal, long (2X100 mm. or more)
; peduncle elongate (3 to

4 cm.), sparsely villous; bracts round-peltate; berries subglobose; stigma
oblique.

Type in the U. S. National Herbarium, no. 1,251,160, collected at Quebradillas,
near Santa aiarfa de Dota, Province of San Jos6, Costa Rica, altitude 1,800
meters, December 24, 1925, by Paul C. Standley (no. 43089ii).
Range: Central mountains of Costa Rica.
Costa Rica: Cerro de Piedra Blanca, near Bscasfi, Standley 32632.

8a. Peperomia amphitricha santa-rosana Trel., var. nov.
Peperomia lanceolato-peltata Auct., p. p., as to Costa Rica.
An assurgent terrestrial herb; stem rather slender (2 to 3 mm.), transiently

sparsely hairy, rooting from the lower nodes ; leaves alternate, peltate toward
the rounded base, round-ovate, somewhat obliquely acuminate, moderately
small (2X3.5, 3X4.5, or 4X6 cm.), 5 or 7 nerved, paler and sparsely crisp-
hairy beneath; petiole moderately long (2 to 4 cm.), very sparsely villous,

clasping-decurrent; spikes terminal or opposite the leaves, elongate (2X80
to 120 mm.), rather loosely flowered; peduncle elongate (3 to 4 cm.), villous,
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especially upward ; rachis villous ; bracts round-peltate ; berries glabrous

;

Ftigma suboblique.

Type in the De Candolle Herbarium, Geneva, collected at Santa Rosa de

Copey, Province <if San Jos6, Costa Rica, by A. Tonduz (no. 12225).

Range: Central mountains of Costa Rica.

Costa Rica: Rio Blanco, near El Copey, Standley 41889. Finca La Cima,

near El Copey, Stanley 42G20.

9. Peperomia chambesyana Trel., sp. nov.

Pepcromm arifolia aoutifolia C. DC. ; Trel. Bot. Gaz. 73: 142. 1922.

A moderately small, glabrous herb ; stem short and comparatively stout

(4 mm.) ; leaves alternate, few at top of the stem, ovate, acute, round-based,

peltate, 3.5X5 to 6 cm., about 7 nerved; petiole slender, 6 to 8 cm. long; spikes

few, from the upper axils, 2X70 mm.; peduncle 7 cm. long; bracts round-ovate,

peltate.

Cultivated at Chambesy, Switzerland, in 1898, from seed ascribed to Costa

Rica ; otherwise unknown. The type is a specimen in the DeCandolle Her-

barium at Geneva.

10. Peperomia tecticola C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 175. 1897.

Type locality: San Jose, Costa Rica (Tonduz 7262, the type).

Range : High central divide of Costa Rica.

Costa Rica : San Jose, Tonduz 7309.

10a. Peperomia tecticola muricola Trel. Bot. Gaz. 73: 143. pi. S. 1922.

Peperomia lanceolato-peltata Auct., p. p., as to Costa Rica.

Type locality: San Juan, Costa Rica {TondMZ 10146, the type).

Range: High central divide of Costa Rica.

Costa Rica : Rfo Virilla. Hoffmann 204, 414.

10b. Peperomia tecticola tilirina Trel., var. nov.

Peperomia pubcrula Auct., as to Costa Rica.

A form with even longer and more filiform petioles and more ovate-oblong

leaves.

Type in the U. S. National Herbarium, no. 796,722, collected along Rfo Tilirl,

Province of San Jos^, Costa Rica, December, 1890, by A. Tonduz (no. 3208).

Range: High central divide of Costa Rica.

11. Peperomia lignescens C. DC. Journ. Bot. Brit. & For. 4: 137. 1866.

Type locality: Unspecified, (Hoffmann).

Range : Mountains of southern Costa Rica.

Costa Rica : Tt'rraba, Pittier 3605 in part. El General, Pittier 3399.

11a. Peperomia lignescens carthaginensis (C. DC.) Trel.

Peperomia cartlwginensis C. DC. Linnaea 37: 377. 1872.

Type LOCALin": Cartage, Costa Rica (Oersted 925, tlie type).

Range : Central mountains of Costa Rica.

Costa Rica: Rfo Virilla, Tonduz 1378. Torres, Tonduz 8425. San Jos^,

Pittier 3006. Desamparados, Tonduz 1690. Curridabat, Pittier 3045. Boruca,

Pinicr 4783. Aserrf to Tarbaca, Standley 41351, 41395. San Marcos, Jim6nez,

in 1926. Pozo Azul de Pirrfs, Lankester 1172.

lib. Peperomia lignescens subcuneilimba Trel., var. nov.

Erect, thick-stemmed, with very short internodes, glabrous ; leaves caducous

except at the summit, lanceolate, acute or exceptionally obtuse-based, 2X4 to

nearly 3X6 cm., black-punctulate ; spikes terminal (or from an upper axil),

2X110 mm.; petiole long (3 to 7 cm.) and slender; peduncle 25 mm. long;

berries globose, with pseudocupule, mucronate; stigma terminating the beak.
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Tyj>tj in the U. S. National Herbarium, no. 1,251,105, c(»llected at Santa

Maria tie Dota, Province of San Jose, Costa Rica, altitude 1,500 to 1,800 meters,

December, 1925, by Paul C. Standley (no. 41504).

Rangr: Central mountains of Costa Uica.

Costa Rica : Type locality, Standley 42115.

12. Peperomia aguacatensis C. DC. Linnaea 37: 376. 1872.

Type locality: Mount Aguacate, Costa Rica {Oersted 217, tlie type).

Range: Pacific sloiie of Costa Rica.

12a. Peperoniia aguacatensis orosiana Trel., var. liov.

A rather small, repent, arlioricolous herb; stem slender (2 mm.), rooting

from many nodes, transiently sliglitly crisp- or apprcssed-pubescent ; leaves

alternate, round-ovate, acuminate, rounded at base or cordulale, rather small

(2X,"i to 4X5 cm.), 5 or obscurely 7 nerved, for a time appressed-pubescent

above; petiole short (1 to 2 cm.), sli>;h11y soft-pubescent; spikes few, terminal

and axillary, rather small (2X30 to 40 mm.), closely flowered; peduncle 1.5

to 2 cm. lonj;, bracted near the middle, glabrate ; bracts round-peltate; berries

oblong, obtuse ; stigma nearly apical.

Type in the U. S. National Ilerbaiium, no. 1,229.331, collected at Orosl, Prov-

ince of Cartago, Costa Rica, March 30, 1924, by Paul C. Standley (no. 39779).

Ra.\ge: Central mountains of Costa Rica.

12b. Peperoniia aguacatensis plcta Trel., var. nov.

Stem and leaves blotched with dark red.

Type in the U. S. National Herbarium, no. 1,251,340, collected at El Muiieco,

south of Navarro, Province of Cartago, Costa Rica, altitude 1,400 to 1.500

meters, March 6, 7, 1926, by Paul C. Standley and Juvenal Valerio (no. 51660).

Range: Central mountains of Costa Rica.

12c. Peperomia aguacatensis urocarpoides Trel., var. nov.

A delicate creeping herb with the stem, petiole, and peduncle minutely crisi>-

pubescent; leaves ovate, subacuminate, round-based, 2.5 to 3X3 to 4 cm.,

5 m-rved.

Type in the DeCandolle Herbarium, collected at Victoria, Planas de Zent,

Costa Rica, by H. Pittier (no. 16084).

Range: Caribbeaii lowlands of Costa Rica.

13. Peperomia lagartana C. DC. Anal. Inst. Fis.-Ceogr. Costa Rica 9: 177.

1897.

Type locality : Boruca to Lagarto, Province of Puutarenas, Costa Rica

{Tondiiz 4660, the type).

Range: Upper Pacific slope of Costa Rica.

The name sometimes is spelled lagartoana.

14. Peperomia tenuifolia C. DC. Linnaea 37: 371. 1872.

Type locality: Mount Aguacate, Province of Alajuela, Costa Rica {Oersted

1001, the type).

Range: Pacific slope of Costa Rica.

15. Peperomia nicoyana C. DC. Candollea 1: 341. 1923; 2: INS. 1925.

Type locality: Nicoya, Costa Rica {Tonduz 13692. the type).

Range: Lowlands of northwestern Costa Rica.

16. Peperoniia subdita Tre!., sp, nov.

A rather small hirsute herb; stem sh'nder (2 mm.), nodose; leaves alternatt;

above, opposite below, subrhombic-lanceolate, bluntly and slightly acuminatt:

at both ends, moderate (scarcely 2.5X6 cm.), drying rather thin, about 5

nerved; petiole short (5 mm.) ; spikes terminal, paiied on a filiform slalk I!
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cm. long, filiform and modcu-ately elongate (scarcely 1X50 mm.), loosely

flowered; peduncle filiform, 1 cm. long; bracts round-peltate; ovary conic-

ovoid ; st gma apical.

Type in the V. S. National Herliariura, no. 70G,574, collected at La Estrella,

Province of Cartago, Costa Rica, altitude 1,H()0 meters, April, 1888, by J. J.

Cooper (no. 192) ; distributed by John I><»nnell Smith as no. 5927.

Range : Upper Reventazon Valley, Costa Rica.

Costa Rica: Santiago, Maxon 109. Finca Las Concavas, Standlnj 41516.

17. Peperomia filispica C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 177. 1897.

Type locaoty : Alto de Ooboniogo, Costa Rica {Piiticr 10386, the type).

Range: Central mountains of Costa Rica.

Scarcely more than a form of P. cooperi, with smaller and rounder leaves.

18. Peperomia cooperi C. DC. Bull. Soc. Bot. Belg. 30': 226. 1891.

Peperomia dcndropliUa Auct., as to Costa Rica.

Peperomia petiolaris Auct., as to Costa Rica.

Type locality: La Estrella, Province of Cartago, Costa Rica {Cooper 141,

the type).

Range: Central mountains of Costa Rica.

Costa Rica: La Estrella, Cooper 142, 192 in part. Finca Las Concavas,

Lankcster 259; Standley 41513. Rio Tiliri, Pittier 3207. San Juan, Rio Virilla,

Tonduz 945 bis. La Verbena, Alajuelita, Tonduz 886G. San Jose, Hoffmann

823. San Francisco de Guadalupe, Pittier 71G1.

19. Peperomia bistortaefolia Trel., sp. nov.

A rather small erect glabrous herb; stem rather slender (1 to 3 mm.) ; leaves

altiTnate, narrowly lanceolate or lance-oblong, gradually subobtuse, cuneate,

moderately small (about IXG cm.), pinnately nerved, drying subcoriaceous,

more or less revolute, dull, yellow and granular beneath ;
petiole scarcely 5 mm.

long and winged to the base or qu te suppressed ; spikes terminal, scarcely

2X40 mm., ralher loosely flowered; peduncle filiform, 15 to 20 mm. long; l)racts

round-peltate, comparatively large; ovary round-ovoid, apiculate; stigma essen-

tially apical.

Type in the U. S. National Herbarium, no. 1,251,183, collected at Cerro de las

Vueltas, Province of San Jose, Costa Rica, altitude 2,700 to 3,000 meters,

December 30, 1925, by Paul C. Standley and Juvenal Valerio (no. 44008).

Range: High central div'de of Costa Rica.

Costa Rica : At type locality, mandley & VaJcrU) 43093.

20. Peperomia vinasiana C. DC. Bull. Soc. Bot. Be:g. 30': 231. 1891.

Type locality: Juan Vifias, Province of Cartago, Costa Rica {Pittier 2199,

the type).

Range: Reventazon Valley, Costa Rica.

The name sometimes is spelled vinasana.

20a. Peperomia vinasiana macrocarpa (C. DC.) Trel.

Peperomia macrocarpa C. DC. Candollea 1: 339. 1923.

Type locality: Las Vueltas, Province of Cartago, Costa Rica {Tonduz

13134, the type).

Range: Caribbean slope of Costa Rica.

21. Peperomia costaricensis C. DC. Bull. Soc. Bot. Belg. 30': 228. 1891.

Type locality: Division to Alto del Palmital, Costa Rica (Pittier 3G02,

the type).

Range: Tipper Ileventazi'*n Valley, Costa Rica.

Costa Rica: Turrialba, Tonduz 8429.
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Unique among Costa Ricun Peperomias, except for the next species, in its

fimbriate bracts.

22. Peperomia fimbribractea Trel., sp. nov.

A stoloniferous assurgent arboricolous herb; stem moderate (3 mm.), shorj-

vilkms ; leaves alternate, round- or subrhombic-elliptic, rather acute at both

ends, moderate (2X3, 3X4, or 3.5 to 4X5 to 6 cm.), finely appressed-hairy on

both faces, about 5 nerved by transmitted light
;
petiole 1 to 2 mm. long, villous

;

spikes terminal, 3X70 mm. or more, densely flowered; peduncle 2 cm. long, with

spreading hairs; bracts round-peltate, ciliate; berries pale, globose, obliquely

short-mucronate ; stigma oblique on the mucro.

Type In the U. S. National Herbarium, no. 1,229,256, collected at Dulce Norabre,

Province of Cartago, Costa Rica, altitude 1,400 meters, February 27, 1924, by

Paul C. Standley (no. 35897).

Range: Upper Reventazon Valley.

Costa Rica: El Muueco, Rio Navarro, Standley 33414, 33752; Standley ,i

Torres 51704 ; Standley d Valcrio 51G59. Finca Las C6ncavas, Standley 41447.

La Estrella, Cartago, Standley 39264. La Ilondura, Standley 33363. Lcs
Ayotes, near Tilarrtn, Guanacaste, Standley & Valerio 45481.

22a. Peperomia fimbribractea sparsipila Trel., var. nov.

Leaves elliptic- or round-obovate, with fewer and shorter hairs.

Type in the II. S. National Herbarium, no. 1,229,208, collected on Cerro de
Piedra Blanca, near Escastj, Province of San Jos6, Costa Rica, January 31,

1924, by Paul C. Standley (no. 32469).

Range: Central mountains of Costa Rica.

23. Peperomia jimenesana (G. DC.) Trel.

Peperomia cauUharhls jimenesana C. DC. Anal. Inst. Fis.-Geogr. Costa Rici
9: 176. 1897.

Peperomia glabella Mrbulala C. DC. CandoUea 1: 325. 1923.

Peperomia melanostigma Auct., as to Costa Rica.

Type locality : Jimenez, LJanos de Santa Clara, Province of LimC)n, Costa
Rica {J. D. Smith 4929, the type).

Range: Across central Costa Rica.

Costa Rica: La Colombiana Farm, Standley 30930, 36939. La Concepci6ii,

J D. Smith 6743. Shirores, Pittier 8220. Agua Dulce, Pittier 11034 (type
of P. glabella harbulata). Guapiles, Standley 37435, 37436, 37477, 87489, 37499,
37510. El Arenal, Valerio 30; Standley & Valerio 45311. Pejivalle, Standley
d Valerio 47311, 47320. El Mufieco, Rio Navarro, Standley 33463, 33609. La
Hondura, Standley 37969. Zurcjuf, Standley d Valerio 48306, 48342. San Isidro
Coronado, Alfaro 32401 in part, 32402, 32404, 32405, 340(»5 in part. El General,
Pittier 3399. T6rraba, Pittier 3005 in part. About Tilaran, Guanacaste,
Standley d Valerio 44282, 44282a, 44336, 44424, 44629, 44807, 45311, 45596,
45607, 46044.

24. Peperomia filicaulis C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 176. 1897.

Type locality: Puerto Viejo and Sarapiquf River, Costa Rica {Biolley 7434,
the type).

Range: Caribbean lowlands of Costa Rica.

CosTA Rica : Hamburg Finca, Cairo, Standley d Valerio 48862, 48880, 49900.
Finca Montecristo, Cairo, Standley d Valerio 48985, 48988. La Colombiana
Farm, Standley 36839.

25. Peperomia crispipetiola Trel., sp. nov.

A rather large, glabrous, arboricolous herb of the aspect of P. glabricaulis;

stem moderate (3 mm.), rooting from the nodes; leaves alternate, broadly
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elliptic, acuminate, acute-based, rather large (4 to 4.5X8 to 10 cm.), pinnately

veined from near the base, the branches of the midrib about 3X2, dark-granular;

petiole very short (3 mm.), crisp-winged to the base; spikes solitary, opposite

the leaves, filiform, about 1X120 mm., rather loosely flowered; peduncle 1 cm.
long; bracts round-ovate; berries globose, dark red, glandular; stigma wubapical.

Type in the U. S. Nati<mal Herbarium, no. 1,229,287, collected at GuApiles,

Province of Lim6n, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,

by Paul C. Standley {no. 37455).

Range: Caribbean piedmont of Costa Rica.

26. Peperomia carpinterana C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 175.

1897.

Tyi'ej locality: La Carplntera, Province of Cartago, Costa Rica (Pittier d
Tonduz 6903, the type).

Range: Central mountains of Costa Rica.

26a. Peperomia carpinterana sparsipila Trel., var. nov.

A rather tall (1.5 meters) branching herb; stem rather stout (2 to 5 mm.
or more), few-haired near the nodes; leaves alternate, round-elliptic or the

upi)ermost lanceolate, acuminate, acute-based, rather large (2X5 to 4X6 cm.),

5 or the lower 7 nerved, paler and with the nerves villous beneath
;
petiole

short (5 to 10 mm.), loosely villous on the back; spikes terminal and opposite

the leaves, 2X70 mm. or more, loosely subverticillately flowered; peduncle

about 5 mm. long, glabrous ; bracts round- or elliptic-peltate ; ovaries immersed,

subovoid, subscutulate with the stigma central on the scutulum.

Type in the U. S. National Herbarium, no. 1,229,254, collected on Ccrro de la

Carpintera, Province of Cartago, Costa Rica, altitude 1,500 to 1,850 meters,

February, 1924 by Paul C. Standley (no. 35690).

Range: Centi'al mountains of Costa Rica,

Costa Rica : At type locality, Standley 34402.

27. Peperomia herediana Trel., sp. nov.

An erect forking glabrous herb; stem moderate (3 to 5 mm.) ; leaves alter-

nate, elliptic or lance-ovate, caudate, rather acute-based, moderate (2X5 to 3X6
cm.), drying rather opaque, 5 or 7 nerved, pale-granular beneath; petiole

scarcely 5 mm. long, subalately decurrent ; spikes axillary toward the top,

filiform (1X60 mm. or more), red-green, rather loosely subannularly flowered;

peduncle slender, 1 cm, long ; bracts round-peltate ; ovary obovoid ; stigma

subapical.

Type in the U. S. National Herbarium, no. 1,251,293, collected at Yerba Buena,

Province of Heredia, Costa Rica, altitude 2,000 meters, February, 1926, by Paul

C. Standley and .Tuvenal Valerio (no. 492()0).

Range: Central mountains of Costa Rica.

Costa Rica: Type locality, Standley d Valorio 50200, 51696. Cerro de las

Caricias, Standley d Valerio 52337, 52451.

28. Peperomia munyecoana Trel., sp. nov.

An openly branching, erect, glabrous, epiphytic herb ; stem moderate (3 to

4 mm.), angular, silvery-exfoliating; leaves alternate, elliptic, subacute at both

ends, rather large (2.5X5 to 3.5X7 cm.), drying firm and opaque, 5 or 7

nerved, with the inner nerves salient, paler and pale-granular beneath
;
petiole

.scarcely 7 mm. long, subalately decurrent; spikes terminal and opposite the

leaves, 2 to 3X110 mm., green, rather closely flowered; peduncle 15 mm. long;

bracts round-peltate ; berries globose ; stigma subapical.

Tyi)e in the U. S. National Herbarium, no. 1,251,352, collected at El Muneco,
Rio Navarro, Province of Cartago, Costa Rica, altitude 1,400 to 1,500 meters,

March 6, 7, 1926, by Paul C. Standley and Rub^n Torres (no. 51754).
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Range: Upper Reventazon Valley, Costa Rica.

Costa Rica: At type locality, Standlcy d Totres 51G9G; Standlcy 33G98, 33701.

33949. Pejivalle, Standlcy & Yalcrio 4721G.

29. Peperomia virillana Trel., sp. nov.

Pepcromia nuda Auct., as to Costa Rica.

A very obscurely puberulous, apparently assurgent, delicate herb; steiri

slender (2 mm.) ; leaves alternate, broadly elliptic or elliptic-ovate, somewhat

aeuminate, rounded or the longer subacute at base, moderate (2 to 4X3 to tl

cm.), 3 or 5 nerved, drying very thin; petiole 5 to 10 or the lower 20 mm.

long; spikes mostly teimuial, very slender and long (1X120 to luO mm. oi'

more), loosely flowered; peduncle 1 to 2 cm. long; bracts round-peltate; ovary

ovoid, submucronate ; stigma subapical.

Type in the DeCandolle Herbarium, collected at San Juan, Rio Virilla,

Province of Cartago, Cosla Rica, by A. Tonduz (no. 'J4Cib).

Range: High central divide of Costa Rica.

30. Peperomia vueltasana Trel., sp. nov.

A moderately small, assurgent, glabrous herb; stem rather slender (2 mm.),

rooting from the lower nodes ; leaves alternate, lanceolate or oblanceolate and

gradually acute at both ends or somewhat mucronate, the lower reduced and

bluntly ohovate, moderate (2 to 3X4 to 6 cm.), drying thin, 5 nerved; petioh?

about 10 nun. long, slender ; spikes termiiuil, moderately slender and el<mgat(?

(2X50 to 80 mm.), closely flowered; ixiduncle 2 cm. long; bracts round-peltate;

berries round-ovoid, obliquely mucronate ; stigma anterior.

Type in the U. S. National Herbarium, no. 798,293, collected at Las Vueltas,

Tucurrique, Province of Cartago, Costa Rica, altitude 700 meters, January,

1899, by A. Tonduz (no. 13130).

Range: Caribbean sh)pe of Costa Rica.

Costa Rica : At type locality, Tonduz 12897. Orosi. Standlcy 39668.

31. Peperomia pseudopedicellata Trel., sp. nov.

A repent-assurgent, divaricately forking, glabrous, arboricolous herb; stem

moderate (3 to 4 mm.) ; leaves alternate, lanceolate, .sharp-acuminate, acute-

bast-^l, moderate (1.5X5, 2X6, or 2.5 to 3X8 cm.), drying rather opaque,

5 nerved, with the 3 inner nerves salient, paler and pale-granular beneath

;

petiole 5 to 8 mm. long, subalalely decurrent onto the stem; spikes lerminnl

and from the upper axils, 2X90 to 100 mm., loosely flowered, the denuded rachis

beset with pellucid pseudo-pedicels 1 or 1.5 mm. long; ])eduncle scarcely 19

mm. long; bracts round-peltate.

Type in the U. S. National Herbarium, no. 1,229,306, collected at La Hondura,

Province of San Jos^, Costa Rica, altitude 1,300 to 1,700 meters, March 16,

1924, by Paul C. Standley (no. 37762).

Range: Central mountains of Costa Rica.

32. Peperomia dyscrita Trel., sp. nov.

Pcpcromm alata Auct., as to Cosla Rica.

A moderately small, assurgent, glabrous herb; stem zigzag, slender (2 mm.),

rooting from the lower nodes; leaves alternate, narrowly lanceolate, acutely

long-attenuate at ai>ex, acute-based, moderate (1,5 to 2X8 to 10 cm.), 5 or 7

nerved; pet ole scarcely over 5 mm. long, decurrent from the margins; spikfs

termuial, tiliform and rather long (1X80 nun.) ; i)eduncle scarcely 10 mm. long-;

bracts round-peltate.

Type in the herbarium of the Jardin Botanique de I'f'tat, Brussels, collected

at Rio Naranjo, Province of Cartago, Costa Rica, by A. Tonduz (no. 7518).

Range: Central mountains of Costa Rica.
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Costa Rica : At type locality, Tonduz 7512. Naranjo, Oersted. San Marcos,

Tonduz 7957. Pejivalle, StanClcy d Valerw 47206, 47270. El Mufleco, Rio

Navarro, Standley & Torres 51087.

33. Peperomia pilulifera Trel., sp. nov.

A ratlu^r s^mall, assurgent-erect, glabrous, arl)oricolous herb ; stem rather

slender (2 to 3 mm.) ; leaves alternate, lanceolate, or elliptic when reduced,

gradually acute at apex and more abruptly at base, moderate (1X2.5 to usually

1.5 to 2XG to 8 cm.}, subpalmately 5 nerved with the midrib faintly branching,

drying thin, conspicuously glandular granular beneath ;
petiole scarcely 3 mm.

long, winged to the base and clasping-decurrent ; spikes opposite the leaves,

scant 2X40 mm., somewhat loosely tlowered, with short thick pseudo-pedicels;

peduncle scarcely 1 cm. long; bracts round-peltate, moderately small; berries

globose, red, somewhat granular ; stigma subapical.

Type in the U. S. National Herbarium; no. 1,229,282, collecte*! at GuApiles,

Province of Limon, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,

by Paul C. Standley (no. 37439).

Range: Caribbean piedmont of Costa Rica.

34. Peperomia niveo-punctulata Trel., sp. nov.

A rather small, tufted, erect, glabrous, arboricolous herb; stem slender

(2 mm.) ; leaves lanceolate, gradually acute at both ends, moderate (1X4.5,

2X7, or 2.5X5.5 cm.), subpalmately 5 nerved with the midrib faintly branched,

drying thin, closely pale-punctulate but not granular beneath; petiole about 5

mm. Icng, clasping-decurrent; spikes termnal or opposite the leaves, about

1X55 mm., somewhat loosely or subannularly flowered; peduncle 5 mm. long;

bracts round-peltate, relatively large; berries globose, smooth, subapiculate

;

stigma subapical.

Type in the U. S. National Herbarium, no. 1,229,305, collected at Guapile.^,

Province of L^mon, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,

by Paul C. -Standley (no. 37552).

Range: Caribbean pietlmont of C(ista Rica.

35. Peperomia raontecristana Trel., sp. nov.

A small, somewhat tufted, arboricolous herb; stem slender (1 mm.), loosely

long-viUous ; leaves alternate, ovale or elliptic-ovato, blunt-acuminate, rounded

at base rather small (1.5X2 to 2X4 cm.) ; 5 nerved, appressed-hairy, especially

on the paler lower side, drying green and membranous; petiole short (5 to 10

mm.); spikes terminal, 1X30 to 50 mm., Inosely flowered; peduncle scarcely

5 mm. long, villous with straight hairs; bracts round-peltate, thin and large;

ovary immersed, ovoid, scutulate ; stigma anterior, on the scutulum.
;

,

Type in the U. S. National Herbarium, no. 1,251,288, collected at Finca Monte-

cristo, Rfo Reventazon, Province of LimOn, Costa Rica, altitude 25 meters,

February IS, 19, 1920, by Paul C. Standley and Juvenal Valerio (no. 49017).

Range: Caribbean lowlands of Costa Rica.
|

36. Peperomia san-joseana C. DC. Linnaea 37: 372. 1872.

Type locality: About San Jos(>. Costa Rica {Oersted 952, the type).
i

Range: Central mountains of C()sta Rica.

Costa Rica: San Jose, Tonduz 7226 (in some herbaria labeled as from Rfo

Naranjo) ; Htandlcy 41239. Camino de Hatillo, Standley 32156. San Pedro

Montes de Oca to Curridabat, Standley ? 32831, 41300. Sau Isidro Coronado,

Alfaro ;m004. Aguacalieiite, Pittier 2553. IJoruca, Tonduz 4809. Cabagra,

Tonduz 0891. Siquirres, Plttior 4249. La Palma, 1 Standley 33200, 38150.

Golfito, 1 Pittier 9007.
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37. Peperomia chrysocarpa C. DC. Bull. Soc. Bot. Belg. 29-; 70. 1890; 30*;

227. 1891.

Type locality: About San Jose, Costa Rica (To-ndaz 1384, the tj'pe).

Range: Central mountains of Costa Rica.

Costa Rica; San Jose, lHollcy 58. Rancho Floros, Tondug 2343. Cartagu,

Cooper 186 (J. D. Smith 5928). Santa Maria de Dota, Standley 41723, 41855;

Btandlcy & Valerio 43188, 43367a.

38. Peperomia psiloclada C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 17(v

1897.

Peperomia psiloclada ma(jnifoli<i C. DC. Candollea 1: 350. 1923.

Type locality: El Tablazo, Costa Kica (Pitticr 8040, the type).

Range: Central mountains of Costa Rica.

Costa Rica : Santiago, San Ramon, Brencs 14179. La Hondura, Standley

37763. Santa Rosa de Copey, Tonduz 12222 (type of P. psiloclada magnifolia]

,

1222G, 12332. Yerba Buena, near San Isidro, Standley £ Valerio 49273. Santa

Mai-fa de Dota, Standley 43098. Cerro de Piedra lilanca, Escasu, Standlei/

32470, 32531, 32G16, 32G58. San Sebastian, Standley 49377. La Verbena,

Standley 32303. San Pedro Montes de Oca to Curridabat, Standley 32774.

San Isidro Coronado, Alfaro 32401, 32405. San Jose, Standley 33308, 4120o.

La Ventolera, Volciin de Pofis, Standley 34740. La Palma, V Standley 38149.

39. Peperomia erythrophlebia Trel., sp. nov.

A rather small, somewhat clustered, erect, glabrous, arboricolous herb ; steia

2 mm. thick, with short internodes, leafless below ; leaves alternate, elliptic

or elliptic-obovate, obtuse, acute-based, GXll to 10X15 mm., palmately 5 nervel
with the midrib very obscurely branched, paler beneath with red nerves;

petiole 1 to 2 mm. Ipng; spikes terminal and from the upper axils, 2X25 to 45

mm., closely ilowered ; peduncle 10 to 15 mm. long ; bracts round-peltate.

Tyi>e in the U. S. National Herbarium, no. 1,229,220, collected at El MufiocC',

Rio Navarro, Province of Cartago, Coeta Rica, altitude 1,400 meters, February
8, 9, 1924, by Paul C. Standley (no. 33418).

Range: Upper Reventazon Valley, Costa Rica.

40. Peperomia versicolor Trel., sp. nov.

A small stoloniferouserect glabrous epiphytic herb ; stem 2 mm. thick, witti

short internodes; leaves alternate, lanceolate, acute at both ends, 1 to 1.5X2 t!>

3 cm., 3 or obscurely 5 nerved, thin-coriaceous, opaque, purple-red beneath

;

petiole 3 mm. long, clasping-decurrent ; spikes terminal and axillary, as yet
1X20 mm.; peduncle 5 mm. long; bracts round-peltate.

Type in the U. S. National Herbarium, no. 1,251,235, collected at Pejivalle,

Province of Cartago, Costa Rica, altitude 90O meters, February 7, 8, 1926, by
Paul C. Standley and Juvenal Valerio (no. 47270).

Range: Reventazon Valley, Costa Rica.

41. Peperomia brachypus Trel., sp. nov.

A rather .small, erect or recurving, glabrous, arboricolous herb; stem modei--
ately slender (2 to 3 mm.), rooting from the nodes below; leaves alternate,

lance-elliptic, acutish at bolh ends, moderate (1.5X4 to 2X6.5 cm.), fleshy,

drying dull-olivaceous, 5 nerved; i>etiole short (scarcely 10 anu.), obscurely
decurrent; spikes terminal, 2X70 to 80 mm., closely flowered, with short stout

pseudo pedicels
; peduncle 10 to 15 mm. long; bracts round-peltate; berries

globose, slightly apiculate ; stigma subapical.

Type in the U. S. National Herbarium, no. 1,229,200, collected along the Gamine
de Hatillo, near San Jos<^, Province of San JosS, Costa Rica, altitude 1,200

meters, January 29, 1924, by Paul C. Standley (no. 32159).
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Range: Mountains of central Costa Rica.

Costa Rica: Cartago, Standley 33323.

42. Peperomla stenophylla C. DC. Bull. Soc. Bot. Belg. 30': 228. 1891.

Type locality : El General, Province of Puntarenas, Costa Rica {Pitticr 3398,

the type).

Range: Pacific mountains of Costa Rica.

Costa Rica: At type locality, I'ittier 3400.

42a. Peperomia stenophylla paradendrophila Trel., var nov.

Pepcromia deiidrophlla Auct., as to Costa Rica.

A small stoloniferous glabrous herb; stem slender (1 to 2 mm.); leaves

alternate, narrowly lanceolate or oblanceolate, equally acute at both ends or

long-cuneate, rather small (1 to 1.5X3.5 to 4 cm.), 5 to 7 nerved, with the inner-

most nerves from above the base, pale beneath; petiole liliform, 5 to 10 mm.

long; spikes terminal, moderately slender and elongate (1X25 to 40 mm.),

closely flowered; peduncle fliiform, elongate (2 cm.); bracts round-peltate;

berries in pits separated by anastomosing ridges, round-ovoid, submucronate

;

stigma anterior.

Type in the U. S. National Herbarium, no. 798,282, collected at Tuis, Province

of Cartago, Costa Rica, altitude 650 meters, November, 1897, by A. Tonduz (no.

11531).

Range: Caribbean slope of Costa Rica.

43. Peperomia stenophyllopsis Trel., sp. nov.

A small, essentially glabrous, stoloniferous-repent, arboricolous herb; leaves

alternate, lanceolate or the larger elliptic, bluntly or emarginulately acuminate,

acute at base, small (scarcely 1X3 to 1.5X4, or on sterile stems 1.5 to 2.5X4

to 5 cm.), 3 or 5 nerved, ciliolate upward or obscurely hairy; petiole 5 to 10

mm. long, clasping-decurrent ; si)ikes terminal, slender, scarcely 30 mm. long;

peduncle scant 1 cm. long; bracts round-peltate; berries globose, submucronu-

lato ; stigma subapical.

Type in the U. S. National Herbarium, no. 1,251,248, collected at Fraijanes,

Province of Alajuela, Costa Rica, altitude 1,500 to 1,700 meters, February 12, 13,

192G, by Paul C, Standley and RuIk'mi Torres (no. 47590).

Range: Mountains of central Cost a Rica.

Costa Rioa : At type locality, Standlcv & Torres 47067.

44. Peperomia fissispica Trel., sp. nov.

A diffuse, sparingly branched, terrestrial herb; stems slender (1 to 3 mm.),

with shortened internodes upward, transiently upcurved-hirsute ; leaves (fallen

below) alternate, lance- to round-elliptic, subacute at botii ends, rather small

(0.6X1.2 to 1.5X3 cm.), rather coriaceous, indistinctly 1 or 3 nerved, evanes-

cently hairy, paler and pale-granular beneath; petiole about 5 mm. long,

.somewhat hairy ; spikes terminating short branches with reduced leaves, small

(as yet 1X10 mm.), teratologically bifid, closely flowered; i)ednncle scarcely 5

mm. long, pubescent ; bracts round-peltate, relatively largo.

Type in the U. S. National Herbarium, no. 1,229,250, collected at Finca del

Volcfxn de Turriatba, Costa Rica, altitude 2,000 to 2,400 meters, February 22,

1924, by Paul C. Standley (no. 35055).

Range: Central mountains of Costa Rica.

45. Peperomia multifida Trel., sp. nov.

A rather smsill, erect, repeatedly forking, glabrous, arboricolous herb; stem

moderately slender (1 to 3 mm.) ; leaves mostly alternate but frequently op-

posite near the top, round-ovate, acute, rounded at base, rather small (1X1.2

to 1.5X1.8 cm.), coriaceous and opaque, obscurely 3 or 5 nerved, yellowish and
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somewhat pale granular beneath; petiole 3 to 5 mm. lon-^, often clasping-decur-

rent; spikes several, terminal and fi'om the uppor axils, small (as yet scarce];,-

1X15 mm.) ;
peduncle very short mm. I : bracts roun(l-])elta(e.

Type in the U. S. National Herbarium, no. l,22i),243, collected on Cerro de lu

Carpintera, Province of Cartago, Costa Rica, altitude 1,500 meters, February,

11)24, by Paul C. Standley (no. 34;i4<)).

Range: Central mountains of Costa Rica.

Costa Rica: At type locality, Siandlcy 348(i8, 31403, 34452, 35621. Las

Nubes, Standley 38744, 38803.

46. Peperomia zurquiana Trel., sp. nov.

A rather small, repent or stoloniferous. .i^labrous, arboricolous herb ; stem

sle]ider (scarcely 2 mm.), red: leaves alternate, elliplic to ovate or the lower

orbicular, emarginately subacute, often acuti> at base, rather small (8X15 t>

15X15 to 20 mm.), eoriac'e(ms and opaqu;\ rathei- indistinctly 3 nerved, yellow-

ish and granular beneath; peti<ile 5 mm. Song; spikes ternnnal, elongate, loosely

flowered; i)eduncle 5 mm. long; bracts subelliptic-peKate ; ovary immerset:,

ovoid ; stigma subapical.

Type in the U. S. National Herbarium, no. 1,251,324, collected on Cerros dJ

ZurquI above San Isidro, Province ot Heredia. Costa Rica, altitude 2,000 t^

2,400 meters, March 3, 192G. by Paul C. Standley and Juvenal Valerio (no.

50758).

Range: Central mountains of Costa Rica.

Costa Rica : Yerba Buena, above San Isidrtv. Standley & Valerio 50211.

Cerro de las Caricias, Standley & Valerio 52.321. 5244D.

47. Peperomia fraijanesana Trel., sp. nov.

A stoloniferous, erect, somewhat forking, glabrous herb ; stem moderately

slender (2 to 3 mm.), dark red; leaves alternate, nmnd- or rhombic-elliptic or

subobovate, rounded at apex or shortly blunt-acuminate, acute-based or cuneat((,

moderately small (1.5X2, 2X3, or 3X4 cm.), 5 nerved, drying rather thin but

firm, the yellow lower surface for a time brown-punctulate ;
petiole 5 to about

10 mm. long ; spikes noted as pale green.

Type in the U, S. National Herbarium, no. 1,251,249, collected at Fraijane.'s,

Province of Alajuela, Costa Rica, altitude 1,500 to 1,700 meters, February li!,

13, 1926, by Paul C. Standley and Ruben Torres (no. 47590).

Range: Central mountains of Costa Rica.

47a. Peperomia fraijanesana subrhombica Trel., var, nov.

A rather small, erect, pseudo-dichotomous, glabrous, arboricolous herb ; steii

moderately slender (1 to 3 mm.), dark rod; leaves alternate, subrhombically

obovate, obtuse, acute at base, rather small (1X1.8 to 1.5X2 to 2.5 cm.),

coriaceous and opaque, 3 or 5 nerved, yellow and obscurely granular beneath

;

petiole about 5 mm. long, clasping-decurrent ; spikes terminal and from the

uppermost axils, as yet young and very small ; bracts round-peltate.

Type in the U. S. National Herbarium, no. 1.251,251, collected at Fraijanet;,

Province of Alajuela, Costa Rica, altitude 1,500 to 1,7(K) meters, February IJI,

13, 1926, by Paul C. Standley and Ruben Torres (nu. 47602).

Range: Mountains of central Costa Rica.

47b. Peperomia fraijanesana san-isidroana Trel.. var. nov.

A rather small, erect, repeatedly forkin?*', arboricolous herb; stem moderate

(1 to 2 or at base 4 mm. thick), red, with mostly short sulcate internodej?,

transiently and sparsely soft-villous or cobwebby; leaves alternate or (eicei>-

tionally) subopi><)site at the branching nwles, subrhombically elliptic, obtuse,

acute at base, rather small (IX L5 to scarcely 2X3 cm.), coriaceous and opaque,
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3 nerved, yellow and obscurely granular beneath
;
petiole 5 to 10 mm. long,

clasping-decurrent ; spikes terminal and axiUary, as yet small ; bracts round-

peltate.

Type in the U. S. National Herbarium, no. 1,251,318, collected at Yerba Buena,

above San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters,

February, 102C, by Paul C. Standiey and Juvenal Valerio (no. 50226).

Range: Central mountains of Costa Rica.

Costa Rica: At type locality, Standiey & VaUrio 49274, 50139. Cerro de

las Caricias, above San Isidro, Standlcif <£ Valerio 52454.

48. Peperomia tuisana C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 176.

1897.

TvpH locality; Tuis, Province of Cartago, Costa Kica (Tmiduz 8222, the

type).

Range: Caribbean slope of Costa Rica.

49. Peperomia chlorostachya TreL, sp. uov.

A moderately small, repent, arboiicolous herb; stem slender (1 to 2 mm.),

rooting from the nodes, at iirst velvety; leaves alternate, round-ovate, acute,

rounded or cordulately subtruncate at base, rather small (1.2X1.5 to 1.5X2

em.), coriaceous and opaque, 1 nerved, yellowish and obscurely granular beneath,

veivety at least on the midrib; petiole 5 to 15 mm. long, at tirst velvety; spikes

terminal, small (scarcely 2X20 nun.), rather closely flowered, with some pseudo-

l-edicels; peduncle 15 mm. long, velvety; bracts round-peltate; anthers incon-

spicuous ; ovary ovoid, submucronate ; stigma obll<iue.

Type in the U. S. Natitmal Herbarium, no. 1,251,170, collected on Cerro de las

Vueltas, Province of San Jose, Costa Rica, altitude 2,700 to 3,000 meters,

December, 1925, by Paul C. Standiey and Juvenal Valerio (no. 43513).

Range: High central mountains of Costa Rica..

Costa Rica : Finca La Cima, near El Copey, Standiey 42766.

50. Peperomia hylophila C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 176.

1897.

Peperomia iruzuana C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 180. 1897.

Type locality : La Carpintera, Province of Cartago. Costa Rica (Pittier

4406, the type).

Range: Central mountains of Costa Rica.

Costa Rica: At type locality, Pittier 4407, 4408 (typ<? of P. irazuatui) ;

Polakoicsky 206, 207. Mount Barba, Hoffmann 56, Vara Blanca to La Con-

cordia, between Volciin de Poas and Volcan de Barba, Alaxon & Harvey 8416.

El Mufieco, Rio Navarro, Standiey & Torres 51721. Las Nubes, Standiey 38548,

38630, 38743. La Palma, Standiey 38031, 38232.

50a. Peperomia hylophila personata Trel., var. nov.

Rather small, assurgent, forking, glabrous ; leaves congested upward, elliptic-

obovate, obtuse or emarginulate, acute at base or cuneate, 1 to 1.5X2.5 cm.,

3 nerved, coriaceous, drying yellow beneath and granular; spikes scarcely 2X35^

mm. ; peduncle 5 mm. long.

Typt^ in the U. S. National Herbarium, no. 796.619, collected on Volcrui de

Poc'is, Province of Alajuela, Costa Rica, altitude 2,3(X> meters, March, 1896, by

John Donnell Smith (no. 6744).

Range: Central mountains of Costa Rica.

Costa Rica: La Palma, Standiey 32933.

51. Peperomia tenellaeformis Trel., sp. nov.

A small stoloniferous epiphytic herb; stem slender (1 mm.), glabrous, with

short internodes ; leaves alternate, oblong-subovate, rather obtuse at both ends
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or acutish at base, small (3 to 4X8 to 12 mm.), 3 nervod, rathor firm, somewhat

pubescent near the margin
;

petiole 2 to 3 mm. long, clasping-decurreiit,

glabrous; spikes terminal, 1X35 mm., loosely flowered with pseudo-pedicels;

peduncle scant 10 mm. long, glabrous ; bracts round-peltate.

Type in the U. S. National Herbarium, no. 1,229.218, collected at La Palma,

Province of San Jose, Costa Ilica, altitude 1,G0() meters, February 3, 1924, by

Paul C. Standley (no. 33135).

Range: Central mountains of Costa Kica.

Costa Rica: Yerba Buena, above San Isidro, 'f Standley d Valerio 50206 in

part,

52. Peperomia tenuicaulis C. DC. Anal. Inst. Fis.-CJeogr. Costa Rica 9: 177.

1897.

Type locality: Santo Domingo de Golfo Dulce, Province of Puntarenas, Costa

Rica (Pittier 9986, the type; also distributed as J. D. Smith 7147).

Range: Pacific lowlands of Costa Rica.

Costa Rica: Type locality, Pittier 10089; distributed also as J. D. Smith 7258.

53. Peperomia punctataefolia Trel., sp. nor.

A small arboricolous rcpent-assurgent herb; stem filiform, rooting below.

loos(^ly hairy; leaves alternate, elliptic or the lowest suborbicular, obtuse,

rounded or acute at base, tlat, small (3X4 to 4 or 5X10 to 12 mm.), at least

transiently loosely hairy on both sides, more or U^s punctulate, obscurely 1 to

3 nerved by transmitted light; petiole 1 to 2 mm. long; spikes 1 to 2X20 to 25

mm., at length rather loosely flowered; peduncle loosely hairy, very slender,

5 to 10 mm. long; bracts round-])eltate; ovary obovoid, bluntish ; stigma oblique.

Type in the U. S. National Herbarium, no. 1,229,311, coliecied at La Hondura,
Province of San Jose, Costa Rica, altitude 1,300 to 1,700 meters, March 16, 1924,

by Paul C. Standley (no. 37968).

Range: Caribbean slope of* Costa Rica and in the central mountains.
Costa Rica : At type locality, Standlcj; 33364, 30287, 37843. Aserri to Tar-

baca, Standlcp 34198. Laguna de la Escuadra, Standley 42038. Guapiles, at

300 to 000 meters altitude, ? Standley 37437, 37500, 37509.

53a. Peperomia punctataefolia munyecoana Trel., var. nov.

Resembling the type, but in its more creeping form approaching P. roiunM-
folia in having nearly orbicular leaves.

Type in the U. S. National Herbarium, no. 1,229,227, collected at Bl Muueco,
Rio Navarro, Province of Cartugo, Costa Rica, altitude 1.400 meters, February
8, 9, 1924, by Paul (1 Standley (no. 33432).

Range: Upper Reventazon Valley, Costa Rica.

CosTA Rica: At type locality, Slandlcy 33465, 33488. 33006, 33702; Standley
6 Torrc!< 51669, 51722, 51735.

54. Peperomia tonduzii V.. DC. Hull. Soc. Rot. Rolg. 29": 70. 1890; 30': 229
1891.

Type locality: Volcan de Barba, Costa Rit-a {Pittier 566, the type).
• Range: Central mountains of Costa Rica.

Costa Rica: Finca La Cima, near EI Copey, Standley 42740. Laguna de la

Chonta, near Santa Maria de Dota, Standley 42311,

55. Peperomia oerstedii C. DC, Liiinaea 37:375. 1872.

Type locality: Volcan de Irazfi, Co.sta Rica (Oersted 977, the type).
Range: Central mountains of Costa Rica.
Costa Rica: Quebradillas, near Santa Maria de Dota, Standley 43103.
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55a. Peperomia oerstedii punctata (G. DC) Trel.

Poperomia punctata C. DC. Candollea 1;331. 1923; 2:188. 1925.

Type locality: Turrialba, Province of Cartago, Costa Rica {Pittier 13376,
the type).

Range: Reventaz6n Valley, Costa Rica.

Costa Rica: Juan Vinas, Cook d Doyle 394. Pejivalle, Standlcy d Valerio
47319. Talamanca Valley, Rowlee 354.

56. Peperomia silvivaga C. DC. Anal. Inst. Fis.*Geogr. Costa Rica 9: 177.

1897.

Peperomia serpens Auct., as to Costa Rica.

Type locality : Forests of Turrialba, Province of Cartago, Costa Rica, alti-

tude 570 meters {Tonduz & Pittier 8435, Ihe type).

Range: Reventaz6n Valley, Costa Rica.

Costa Rica : At type locality, Tonduz & Pittier 4246, 8434.

57. Peperomia incisa Trel., sp. nov.

A rather small, repent, glabrous, arboricolous herb; stem filiform; leaves
alternate, obovate or cblong-obovate, notched, acute at base, small (5X7 to
7X13 mm.), opaque, indistinctly 3 nerved, impressed-punctulate beneath

; petiole

3 to 5 mm. long; inflorescence unknown.
Type in the U. S. Natioiial Herbarium, no. 1,251,223, collected at Quebrada

Serena, near Tilarfln, Province of Guanacaste, Costa Rica, altitude 700 meters,
January 27, 1926, by Paul C. Standley and Juvenal Valerio (no. 46318).
Range: Pacific slope of Costa Rica.

58. Peperomia rotundifolia (L.) H. B. K. Nov. Gen. & Sp. 1 : 65. 1815.

Piper rotundifoliutn L. Sp. PI. 30. 1753.

Piper nummularifolium Swartz, Prodr. Veg. Ind. Occ. 16. 1788.

Peperomia nummularifolia H. B. K. Nov. Gen. & Sp. 1 : 66. 1815.

Type locality: Martinique.

Range : Widespread in differing forms through the West Indies, except for the
Virgin Islands group, and on the mainland from Mexico to central South Amer-
ica. The type of Piper rotundifolimn is from Martinique, and that of Piper
nummulai-ifolitim from Jamaica. The specimens which Kuiith identified with
P. rotundifolium came from Caripe, Venezuela.

Costa Rica : Rio Hondo, plains of Santa Clara, Cook d Doyle 608. Victoria,
Plains of Zent, Pittier 16083. Shirores, Pittier 9281. La Colombiana Farm,
Standleif 36838, 36938. Hamburg Finca, Standley d Valerio 48863, 48881,
48901, 48935. Finca Montecristo, Standley d Valerio 48989, 49022. El Muneco,
Rio Navarro, ^Standley d Torres 51402. La Estrella, Cartago, IStandley 30242,
39257, 39593. Carrillo Road, Pittier " 506." Rio Zhorquin, Tonduz 8526. Las
Vueltas, Tonduz 13131. Rio Naranjo, Tonduz 8046. Mount Aguacate, Oersted
995. La Palma, Pittier 723. El Arenal, Guanacaste, Standley d Valerio 45316.
About Tilarrm, Guanacaste, ? Standley d Valerio 44830, 44975a ; Valerio 53.

59. Peperomia rejecta Trel., sp. nov.

A repent arboricolous herb with short erect branches ; stem filiform, sparsely
velvety; leaves alternate, orbicular or broad-elliptic, sometimes emarginulate,
usually subacute at base, small (6X8 to 8X12 mm.), drying green but rather
opaque, more or less evidently 3 nerved, very evanescontly and sparsely vel-

vety; petiole filiform, 4 to 10 mm. long, somewhat velvety; spikes terminal,
ns yet young and .small (1X5 mm.) ; peduncle slender, scarcely equaling the
fipike, puberulent ; bracts rotind-peltate.

66747—29 7
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Type in the U. S. National Herbarium, no. 1,251,316, cfillectod at Yerba

Buena, above San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters,

Febi'uury, 1926, by Paul C. Staudley and Juvenal Valerio (no. 50219).

Range: Central mountains of Costa Rica.

Costa Rica : At type locality, Standley & Valerio 50248.

60. Peperomia delecta Trel., sp. nov.

A repent arboricolous herb ; stem fdiform, rooting; and with short branche.s

from many nodes, somewhat sparsely velvety; leaves alternate, broadly elliptic

or suborbicular, very obtuse and often emarginulate, usually rounded at base,

rather small (8X10 to 15X15 mm.), drying thin and green, faintly 3 nerved,

for a time with sparse fine appressed hairs
;
petiole 3 to 10 mm. long, velvety

;

.spikes terminal, scarcely 1X10 mm., rather closely flowered; peduncle filiform,

about equaling the spike, slightly velvety ; bracts round-peltate, like the anthers

comparatively large.

Type in the U. S. National Herbarium, no. 1,229,324, collected at Alto de la

Estrella, Province of Cartago, Costa Rica, March 26, 27, 1924, by Paul C.

Standley (no. 39097).

Range: Upper ReventazSn Valley, Costa Rica.

61. Peperomia cryptolepida Trel., sp. nov.

A moderately small, repent, arboricolous herb ; stem filifoi'm, rooting from

the nodes, transiently minutely puberulent ; leaves alternate, broadly elliptic

ranging to orbicular and subobovate, obtuse, somewhat acute-based, small

(1X1 to 2X2.5 cm,), thin, dark green, 3 or 5 nerved by transmitted light, very

obscurely puberulous ; petiole 5 to 10 mm. long, puberulous ; spikes terminal,

small (scarcely 2X10 to 15 mm.), at first closely fiowered
;
peduncle filiform,

about 10 mm. long, glabrate; anthers pale, large, concealing the round-peltate-

bracts in anthesis.

Type in the U. S. National Herbarium, no. 1,251,287, collected at Hamburg
Finca, Rio Reventaz6n, below Cairo, Province of Lim6u, Costa Rica, altitude

55 meters, February 18, 19, 192G, by Paul C. Standley and Juvenal Valerio

(no. 48932).

Range: Caribbean lowlands, Cowta Rica.

Costa Rica: Finca Montecristo, in the same region, Standley & Valerio

4901G.

62. Peperomia meg'alanthera Trel., sp. nov.

A moderately small, repent, arboricolous herb; stem slender (1 to 2 mm.),
rooting from the nodes, puberulent ; leaves alternate, orbicular or broadlj
elliptic or ovate, rounded at both ends, rather small (1X1 to 2X2 or 2.5 cm.),
coriaceous and opaque, 1 or very obscurely 3 or 5 nerved, essentially glabrous:
petiole 3 to 12 mm. long, puberulent; spikes terminal, small (2X20 mm.),
densely flowered; peduncle 6 mm. long, puberulent; bracts round- or elliptic

peltate; anthers pale, broad, 0.5 mm. long; ovary obovoid; stigma anterior.

Type in the U. S. National Herbarium, no. 1,229,313, collected at La Hondura,
Province of San Jose, Costa Rica, altitude 1,300 to 1,700 meters, March 16,
1924, by Paul C. Standley (no. 37970).

Range: Central mountains of Costa Rica.

63. Peperomia reptabunda Trel., sp. nov.

A small creeping glabrous herb; stem slender (1 mm.); leaves alternate,
round-obovate, frequently emarginulate, acute at base or cuneate, 1X1.5 to 2.5
cm., drying dull and coriaceous, 5 nerved, with the midrib somewhat branched

;

petiole 5 to 10 mm. long; spikes terminal, 1X30 mm., closely flowered; peduncle
slender, 2 cm. long

; bracts round-peltate ; berries globose ; stigma subapical.
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Type In the U. S. National Herbarium, 798,443, collected at Las Vueltas,
Tucurrique, Province of Cartago, Costa Rica, altitude 635 meters, by A. Tonduz
(no. 12791).

Range; Caribbean slope of Costa Rica.

64. Peperomia san-ramonensis C. DC. Caudollea 1: 332. 1923; 2: 188. 1925.

Type locality: Santiago, San Ram6n, Province of Alajuela, Costa Rica
(Brenes 14183, the type).

Range: Pacific slope of Costa Rica.

Costa Rica : At type locality, Brenes 14181, 14185, 14186, 14534.

(J4a. Peperomia san-ramonensis atricha Trel., var. nov.

A minute plant with even the stem glabrous, that of the type being somewhat
pubescent.

Type in the U. S. National Herbarium, no. 1,080,173, collected at Santiago,

San Ramon, Province of Alajuela, Costa Rica, altitude 1,200 to 1,300 meters,

June 2, 1901, by A. M. Brenes (no. 14191).

Range: Pacific slope of Costa Rica.

tJ5. Peperomia congestifolia Trel., sp. nov.

A small, repent, essentially glabrous, arboricolous herb; stem filiform, fre-

quently forking, with very short erect leafy branches; leaves alternate, few
but crowded, round-obovate and rounded at both ends or broadly spatulate-

cuneate, small (5 to 8X7 to 10 or 13 mm.), obscurely 1 nerved, coriaceous;

petiole 3 mm. long, winged, sometimes slightly papillate ; spikes terminal, minute
(1X8 mm.), elogely flowered; peduncle very slender, equaling the spike; bracts

round-peltate; berries globose, slightly apiculate and subcalcyculate ; stigma
oblique on the point.

Type in the U. S. National Herbarium, no. 1,229,294, collected at GuSpilee,

I'rovinee of Lim6n, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,

by Paul C. Standley (no. 37490).

Range: Caribbean piedmont of Costa Rica.

Costa Rica : At type locality, Standley 37438.

66. Peperomia candelaber Trel., sp. nov.

A small, repent-assurgent, often arboricolous herb ; stem slender (1 to 2

mm.), short, rooting below, sparsely velvety; leaves alternate, broadly elliptic,

varying to round or ovate, typically obtuse at both ends, small (7X10 to

14X17 mm.), 3 nerved, obscurely puberulent beneath; petiole 3 to 6 mm. long,

somewhat puberulent ; spikes terminal and from several of the upper axils,

divergent-upcurved, about 1X20 mm., rather loosely flowered, at length with
pseudo-pedicels ; peduncle filiform, about 5 mm. long, glabrate ; bracts rela-

tively large, round-peltate ; berries subglobose, short-apiculate ; stigma nearly
terminal, slightly lobed.

Type in the U. S. National Herbarium, no. 1,229,215, collected at La Palma^
Province of San Jose, Costa Rica, altitude 1,600 meters, February 3, 1924, by
Paul C. Standley (no. 83010).

Range: High central divide of Costa Rica.

Costa Rica : At type locality, Standley 33206, 33230.

67. Peperomia calyculata Trel., sp. nov.

A small, repent-assurgent, arboricolous herb ; stem filiform, sparsely and
transiently velvety ; leaves alternate, broadly elliptic or the lowest subobovate,
obtuse, mostly blunt-based, small (8X10 to 11X19 mm.), coriaceous, 5 nerved,
glabrous, yellowish beneath

; petiole scant 5 mm. long, velvety ; spikes terminal
or also from the upper axiLs, 2X15 to 20 mm., closely flowered; peduncle
stout, 5 nun. long, glabrous ; bracts round-peltate ; berries globose, surrounded
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by a membranous, about 6-lobulate cup; stigma apical, sessile, minute, some-

what lobed.

Type in the U. S. National Herbarium, no. 1,229.200, collected at La Rondure,

Province of San Jose, Costa Rica, altitude 1,300 to 1,700 m'eters, March 2-A,

1924, by Paul C. Standley (no. 36568).

Range: Central mountains of Costa Rica.

Unique in Pepcromiu in its (normally?) calyculate flowers and minute

apical stigma.

68. Peperomia poasana C. DC. Bull. See. Bot. Belg. 30 ': 224. 1891.

Type ].ocau:ty : Volciin de Poiis, Costa Rica {Pittier 63, the tyi>e).

Range: Central mountains of Costa Rica.

CoBTA Rica: La Estrella, Cartago, Cooper 288, distributed as J. D. Smith

5922. La Palma, Masuon 360.

68a. Peperomia poasana herediana Trel,, var. nov.

Leaves scarcely punctulate; m drib rosy; petiole clasping; peduncle rather

stout.

Type in the U. H. National Herbarium, no. 1,251,310, collected at Yorba

Buena, above San Isidro, Province of Heredia, Costa Rica, altitude 2,000

meters, Febraary, 1926, by Paul C Standley and Juvenal Valerio (no. 50197).

Range: Central mountains of Costa Rica.

Costa Riga: At type locality, Standley d Vulci-io 50247. Cerro de Zurqnf,

Standley & Valerio 50857. ZurquI, Standley & Valerio 48323.

69. Peperomia brevicaulis Trel., sp. nov.

A moderately large, essentially glabrous, rhizomatous, arboricolous hei'b, with

short erect few-leaved branches; stem stout (4 mm.) ; leaves alternate, lano3-

elliptic, acute at both ends, rather large (4 to 6X12 to 15 cm,), drying ratlKjr

thin and dull, pinnately veined nearly throughout, the branches of the midrib

about 5X2; petiole elongate (3 to 6 cm.), winged; spikes verticillate on solitai-y

stalks scarcely 7 cm. long, small (1X10 to 20 mm.), obtuse; peduncles ratbir

stout, scarcely 5 mm. long; bracts round-peltate; berries red, ellipsoid, sub-

truncate ; stigma nearly apical.

Type in the U. S. National Herbarium, no. 1,229,328, collected at Oro3i, Pror-

ince of Cartago, Costa Rica, March 30, 1924, by Paul C. Standley (no. 39667).

Range: Upper Reventaz6n Valley, Costa Rica.

Costa Rica : El Muneco, in the same general region, altitude 1,400 metens,

Standley 33837, 33i120.

70. Peperomia atirroana Trel., sp. nov.

Peperomia panieulata Auct., as to Central America.

A sparliigly puberulent, erect, sub.simple herb growing on the ground; stem

moderately stout (3 to 4 mm.), dull; leaves alternate, obovate-elliptie, charac-

teristically obtuse, gradually narrowed below and decurrent on the petiole, large

(0 to 9X12 to 18 or 21 cm.), slightly glossy, coriaceous, pinnately nerved nearly

to the end, the branches of the midrib about 0X2, slightly revolute; petifile

elou.gate (6 to 9 or 12 cm.), winged; spikes vertieillately clustered about t!.ie

upper part of elongate stout leafless branches, relatively thick and short (sorae

2 or 10 to 15 mm.), obtuse; fiednncles very short (scarcely 5 mm.) ; bracts

round-peltate; berries oblong, red, somewhat granular, rather abruptly nar-

rowed to the apical stigma.

Type in the U. S. National Herbarium, no. 796,689, collected at Atirro, Prc>v-

Inee of Cartago, Costa Rica, altitude 600 meters, March, 1894, by John Donnall

Smith (no. 4927).

Range: Reventaz6n Valley, Costa Rica.
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71. Peperomia breviscapa Trel., sp. uov. .

A ratlier large, obscurely papillose, sbort-stemmod, arboricolous herb; stem

rather stout (5 mm.) ; leaves few, alterniite, elliptic-oblong to elllptic-obovate,

obtuse, gradually narrowed onto the petiole, large (8 to 11X25 to 30 cm.),

slightly glossy, di-ying rather papery, pinnately nerved nearly to the eud, the

branches of the midrib about 10X2; petiole elongate (some 6 cm.), winged;

spikes verticillately clustered about the upper part of elongate reddish branches

(3 to 7 cm. long), greenish-white, 10 to 15 mm. long, obtuse; peduncles very

short (scarcely 5 mm.); bracts round-peltate; berries oblong, red, somewhat

granular, obliquely subtruncute ; stigma nearly apical.

Type in the U. S. National Herbarium, no. 1,229,208, collected at La Colom-

biana Farm, Province of Limon, Costa Rica, altitude 70 meters, March 6, 7,

1924, by Paul C. Standley (no. 3GSS8).

Range: Caribbean lowlands of Costa Rica.

Costa Rica : At type locality, Stnndlcy 30754. Finca Montecristo, below Cairo,

Standley & Valerio 48983.

72. Peperomia subacaulis Trel., sp. nov.

Peperomia longifolia Auct., as to Costa Rica.

A very short-stemmed, essentially glabrous herb; leaves lanceolate or oblan-

ceolate, acute, gradually narrowed to the very short (10 mm.) petiole, large

(5 to 5.5X25 cm.), pinnately nerved to the upper fourth, the branches of the

midrib about 5X2; spikes verticillately subpaniculate on sometimes branched

axillary stalks scarcely 5 cm. long below the spikes, the subpuberulous flori-

ferous part nearly twice as long, small (scarcely 2X20 mm.), closely flowered;

bracts small, round-peltate; berries ellipsoid, beakless; stigma essentially apical.

Type in the U. S. National Herbarium, no. 790,635, collected at Suerre,

Llanuras de Santa Clara, Province of Limon, Costa Rica, altitude 300 meters,

April, 1896, by John Donnell Smith (no. 6748).

Range: Caribbean piedmont of Costa Rica.

Costa Rica : Guapiles, Standley 37466, 37488.

73. Peperomia sessilifolioides C. DC. Candollea 1: 409. 1923.

Peperomia scssiUfolia C. DC. Candollea 1: 290. 1923. Not H. B. K.

Type locality: RIo Naranjo, Costa Rica (Pittier 7835, the type).

Range: Caribbean lowlands of northern Costa Rica.

Costa Rica: At type locality, Plttkr "7625."

74. Peperomia venabulifolia Trel., sp. nov.

A moderate-sized erect glabrous arboricolous herb, forking at base; stem

moderately stout (4 mm.) ; leaves alternate, narrowly obianceolate, long-pointed,

cuneate, sessile, 3X12 to 16 cm., pinnately veined from below the upper third,

the branches of the midrib some 6 to SX2; spikes rather few, 2 or 3 at each

upper node of a slender stalk some 10 cm. long, elongate (2X100 mm. or more),

rather closely flowered ; peduncle scarcely 5 mm. long ; bracts round-peltate

;

ovaries immersed ; stiiima anterior.

Type in the U. S. National Herbarium, no. 1,229,308, ct)lleeted at La Hondura,

Province of San Jose, Costa Rica, altitude 1,300 to 1,700 meters, March 10, 1924,

by Paul C. Standley (no. 37774).

Range : Mountains of central Costa Rica.

75. Peperomia lancilimba C. DC. Candollea 1: 290. 1923; 2: 188. 1925.

Peperomia lancifoliu Auct., as to Costa Rica.

Type locality: Volefin de Barba, Costa Rica {Hoffmann 61, the type).

Range: Central mountains of Costa Rica.

Costa Rica: La Palma, Standley 33081, 33201. Cerro de la Carpintera,

Standley 34367, 34420, 35080. Zurqui, Standley & Valeria 48322. Yerba Buena,
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above San Isidro, Standlcy d Valcrio 50192, 50209. Cerro (le las Caricias, abovu

San Isidro, Standley d Valcrio 52310, 52463 ;
passing into a more elongate leal-

form, f. elongata, through no. 52459.

76. Peperomia guapilesiana Trel., sp. nov.

A rhizomatous erect herb; stem moderately stout (5 mm.), yellowish -vi 11ous

;

leaves alternate, elliptic, rather blunt at both ends, large (3.5X5, 5X8, or

6X12 cm.), dull, granular, paler beneath and villous, especially on the nervefi,

pinnately veined from below the upper third, the branches of the midrib about

5X2; petiole very villous, short (2 cm.) ; spikes loosely verticillate at the nodes

of a somewhat compound, very villous panicle about 15 cm. long on an equi-

long stalk, rather small (scarcely 2X30 to 35 mm.), blunt; peduncle short

<5 mm.), villous; bracts rounded-peltate; berries elongate-obovoid, pale-browr,

not beaked ; stigma oblique.

Type in tho U. S. National Herbarium, no. 1,229,284, collected at Gufvpiles,

Province of Limtin, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,

by Paul C. Standley (no. 37446).

Range: Caribbean piedmont, Costa Rica.

Costa Rica : At type locality, Standlcy 37549.

77. Peperomia queserana Trel., sp. nov.

Peperomia adsccndens Auct., as to Costa Rica.

A glabrou.s epiphyte; stem coarse; leaves alternate, oblanceolate, acute, gradu-

ally tapered to the base, large (7 to 8X15 to 20 em.), pinnately veined; petiole

8 to 5 cm. long; spike solitary at end of a 1-bracted stalk, 2 to 4X100 to 150 mm.;
peduncle 15 mm. long ; bracts round-peltate ; berries subglabrous, truncate

;

stigma apical.

Type in the U. S. National Herbarium, no. 796,530, collected at La Quesera,

Roble de Copey, near El Copoy, Province of San Jos€, Costa Rica, altitude 2,700

metei-s, April, 1898. by A. Tonduz (no. 12184).

Range: Central mountains of Costa Rica.

Costa Rica : Laguna de la Escuadra, near El Copey, Standlc}/ 41955, 42019.

VolcAn de Barba, Tonduz 2200, "2209"; " Pittier 3309." Volcfln de Irazu, To^i-

duz 4404, 6905. Volciln de PoAs, J. D. Smith 6745. El General, Tonduz 3403.

78. Peperomia pothifolia Trel., sp. nov.

A rather large, erect, arboricolous herb; stem moderately stout (4 to 5 mm.),

rather obscurely soft-hairy; leaves alternate, broadly elliptic, abruptly short-

acuminate, obtuse at base, rather large (9 to lOXl.') to 18 cm.), pinnately

veined throughout, the branches of the midrib some 10 or 12X2, somewhat soft-

hairy toward the base; petiole elongate (4 to 7 cm.), obscurely soft-hairy;

spikes in a loose terminal panicle, slender and elongate (2X100 mm.), rathfT

loosely subverticillately flowered
;
peduncle almost suppressed ; bracts round-

peltate; ovaries rounded, scutulate; stigma central on the scutulum.

Type in the U. S. National Herbarium, no. 1,229,276, collected at Gufipile3,

Province of Lim6n, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,

by Paul C. Standley (no. 37427).

Range: : Caribbean piedmont, Costa Rica.

Costa Rica: At type locality, Standley 37450, 37545.

79. Peperomia substriata C. DC. CandoUea 1: 201. 1923; 2: 188. 1925.

Type locality : La Palma, Province of San Jos6, Costa Rica ( Tonduz 12473,

the type).

Range: Central mountains of Costa Rica.

Costa Rica : VolcAn de Irazti, Pittier 4405.
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80. Peperomia glabricaulis 0. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 178.

189T.

Type locality: Tsuritkub, Costa Rica {Tonduz 8089, the type).

Range: Caribbean slope of Costa Rica.

81. Peperomia longibacca C. DC. Candollea 1: 3G9. 1923; 2: 188. 1925.

Type locality: Nicoya, Costa Rica {Tonduz 13958, the type).

Range: Pacific slope of Costa Rica.

Costa Rica : Cabagra, Tonduz 6531. Tilaran, Guanacaste, Standlep d Valerio

44958, 44226.

Wronsly ascribed to Ecuador.

82. Peperomia orientalis Trel., sp. nov.

A rather large arboricolous herb, closely resembling P. longibacca; stem

rather slender, glabrous; leaves alternate, elliptic or lance-oblong, acuminate,

rather obtuse at base, large (3.5 to 5X10 to 11 cm.), about 5 nerved from below

the middle, more or less brown-villous on the nerves beneath; petiole 5 to 10

mm. long, glabrescent; spikes 2, terminal on a short-bracted stalk, slender and

elongate (2X100 mm.); peduncle 1 cm. long, glabrous; bracts round-peltate;

berries subcylindric, obliquely truncate with acutely protracted scutulum;

stigma central on the scutulum.

Type in the U. S. National Herbarium, no. 1,229,274, collected at La Colombi-

ana Farm, Province of Lim6n, Co.st^ Rica, altitude 70 meters, March 6, 7, 1924,

by Paul C. Standley (no. 36943).

Range: Caribbean lowlands of Costa Rica.

Costa Rica: Finca Mont<^cristo, Standley & Valerio 48959, 49009, 49013.

Hamburg Finca, Standley rf Valerio 48883. Guclpiles, Standley 37476. El

Arenal, Guanacaste, Valerio 87. Rio Hondo, Santa Clara, Cook & Doyle 548.

Santa Clara, Las Delicias, Biolley 10655.

83. Peperomia naranjoana C. DC. Linnaea 37: 378. 1872.

Type locality: Naranjo, Cartago, Costa Rica (Oersted 974, the type).

Range: Upper ReventazOn Valley, Costa Rica.

The name sometimes is spelled narangoana.

84. Peperomia g-laberrima C DC. Anal, Inst. Fis.-Geogr. Costa Rica 9: 178.

1897.

Peperomia glabriramea C. DC. Candollea 1: 370. 1923; 2: 188. 1925.

Type locality : Santo Domingo de Golfo Dulce, Province of Puntarenas, Costa

Rica (TOTidMsr 9943, the type).

Range: Pacific lowlands of southern Costa Rica.

Costa Rica: At type locality, Tonduz 9533 (J. D. Smith 7148). Buenos

Aires, Pittier 6525, 6531.

The name as first published was intended to be glahriramea.

85. Peperomia circumscissa Trel,

Peperomia pendula C. DC Anal. Inst. Fis.-Geogr, Costa Rica 9: 178. 1897,

Not P. pendula Willd.

Type locality: Turrialba, Province of Cartago, Costa Rica {Pittier 8433, the

type).

Range: Caribbean slope of Costa Rica.

Costa Rica : Atirro, J. D. Smith 6741. Las Vueltas, Tonduz 13132.

86. Peperomia tilarana Trel., sp. nov.

A moderately large, repent, arboricolous herb; stem moderate (3 to 4 mm.),

somewhat hairy about the nodes; leaves alternate, elliptic, blunt-acuminate,

subacute at base, moderate (2X3 to 3X5 cm.), drying coriaceous and opaque,

pinnately 5 or 7 nerved from the lower part, somewhat pubescent beneath and
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ciliate at base; petiole short (5 luin.), hirsute; spikes terminal, modepately
elongate (12X60 mm, or more), closely flowered; peduncle 2 cm. long; bracts
round-peltate; beruies red, spreading, oblong, truncately scutulate; stigma
median on the scutulum.

Type in the U. S. National Herbarium, no. 1,251,191, collected at Tilari'in,

Province of Gnanacaste, Costa Rica, altitude 500 to 650 meters, January, 1920,
by Paul C. Standley and Juvenal Valerio (no. 44217).
Range: Pacilic slope of Costa Rica.

Costa Rica: At type locality, Btandley & Valerio 44349, 44394.

87. Peperomia borucana C. DC. Bull. Soc. Bot. Beig. 30': 232. 1S91.
Type locality: Boruca, Province of Puntarenas, Costa liica {Tonduz 4109,

the type).

Range: Pacific slope of Costa Rica.

Costa Rica : El General, Pittier 10559.

88. Peperomia parmata Trel., sp. nov.

Peperomia variegata Auct., as to Costa Rica.

Peperomia maculosa Auct., as to Costa Rica.

A rather large, assurgent, ghibrous herb; stem .stout (5 mm.) ; leaves few,
alternare, peltate above tlie sliallowly concave base, ovate, abruptly short-

acuminate, large (11X16 cm.), drying dull and opaque, obscurely nuiltiple-

iierved, the midrib on each side with about 4 basal l)raiiches and as many more
distributed below the upper tliird

;
petiole long (12 cm.) and stout; spikes

terminal and axillary, large (5X200 mm.), tapering, closely flowered, on stalks
about 3 cm. long bearing 1 or 2 linear briicts about 3X80 nun.; peduncle 3 cm.
long, bracts round-peltate; ovaries in rounded pits; berries granular, black,
ovoid, beaked; stigma anterior at base of the beak.

Type in the U. S. National Herbarium, no. 796,(548, collected along the Rfo
Turrialba, Province of Cartago, Costa Rica, altitude 500 meters, March, 1894, by
John Donnell Smith (no. 4920) ; through a crossing of lab(4s distributed and
listed as P. magnoliaefolia.
Range: Central mountains and Caribbean slope of Costa Rica.
Costa Rica: Finca Las Concavas, Standlc}/ 41535. Santa Maria de Dota,

Standley d Valerio 41701, 44103. Escasil, Standley 32502. La Palma, Standley
33105. Cervantes, Noguera 11031. Juan Vinas, Pit tier 2010. Llanos de Ala-
juelita, Tonduz 1890.

89. Peperomia ciliifera Trel.

Pciicromia hernandifolla dlUfera Trel. Bot. Gaz. 73: 145. 1922.

A rather large, repent, glabrate, sometimes arboricolous herb ; stem 3 to 4 mm.
thick; leaves alternate, broadly ovate, acuminate, peltate, 6X9 to 10X15 cm.,
ciliate, coriaceous, obscurely about 9 nerved; spikes single in the axils on a
1 bracted peduncle 3 to 6 cm. long, moderately large (3X100 mm.), closely
flowered; bracts round-peltate; berries ellipsoid, granular-roughened, with re-
curved beak; stigma anterior at base of the beak.

Tyi'e locality: La Estrolla, Province of Cartago, Costa Rica {Cooper 286,
distributed by John Donnell Smith as no. 5917, tyjie ; labeled Piper tubercula-
tum). Type in U. S. National Herbarium.
Range: Mountains of central Costa Rica.
Costa Rica: La Hondura, San Jos^, Standley 37827; Standley d Valerio

51911, 51930.

89a. Peperomia ciliifera filipes Trel.

Peperomia liernandifolia filipes Trel. Bot. Gaz. 73: 145. pi. J,, f. 18. 1922.
Somewhat smaller, and with smaller spikes on slenderer stalks.
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Type locality: La Palma, San Jos6, Costa Rica {Tonduz 12539, the type,

in U. S. National Herbarium).

Range: Mountains of central Costa Rica.

Costa Rica : At type locality, Standlcy 33105.

90. Peperomia peltilimba C. DC; Trel., Bot. Gaz. 73: 145. 1922; Candollea

1: 373. 1923.

Typk locality: San Ram6n, Province of Alajuela, Costa Rica (Brenes

14178, the type).

Range: Central mountains of Costa Rica.

Costa Rica : La Hondura, Standley 37828. Pejivalle, Standley & Valerio

47272. El Mnfieco, Rio Navarro, Standlcy 33519, 33700; Standley & Valerio

51649.

91. Peperomia acutiliniba C. DC, sp. nov.

An assur^ent or erect glabrous herb; stem rather slender (3 mm.) up-

ward, much thicker below ; leaves alternate, oblanceolate, sharply acuminate,

cuneate, rather large (3.5 to 4X8 to 11 cm.), pinnately veined, the branches of

the midrib about 8X2, lighter green beneath; peti(jle 5 to 10 mm. long; .'Spikes

panicled on slender bracted axillary stalks 4 to 8 cm. long, rather small

(1X50 to CO mm.), loosely flowered ; peduncle 5 mm. long; bracts round-peltate;

ovaries elongate-ovoid, in deep pits, filiform-boaked ; stigma anterior, at base

of the beak.

Type in the her))arium of the Jardin Botanique de I'Etat, Brussels, collected

on Volciln de Pofis, Costa Rica, altitude 2,300 meters, by H. Pittier (no. 249).

Range: Mountains of central Costa Rica.

Costa Rica: Las Lajas, above San Isidro, Standley d Valerio 51515, 51679,

92. Peperomia tsakiana C DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 178.

1897.

Type locality : Durul Valiey, Talamanca, Province of Lim6n, Costa Rica

(Pittier 9383, the type).

Range: Caribbean slope of Costa Rica.

Costa Rica: Tsaki, Tonduz 9540.

92a. Peperomia tsakiana victoriana C. DC, var. nov.

Peperomia tsakiana victoriana, C. DC. Candollea 1: 413. 1923, name only.

Leaves smaller (scarcely 3X10 cm.); petiole and scape densely villous;

spikes shorter (in fruit only 20 mm. long).

Type in the DeCandolle Herbarium, collected at Victoria, on the Zent, Costa

Rica, by H. Pittier (no. 16085).

Range: Caribbean slope of Costa Rica.
j

93. Peperomia compotrix Trel., sp. nov.

A rhizoniatous assurgcnt epiphytic herb ; stem moderately stout (3 to 4 mm.),

glabrescent ; leaves alternate, oblanceolate to elliptic-obovate, bluntish, acute-

based, ratlier large (4X8 to 12 or 7X14 cm.), dull, granular, paler beneath and

sparingly hairy on the midrib, pinnately veined nearly throughout, the curved

branches of the midrib about 6X2; petiole subglabrescent, 3 to 5 cm. long;

spikes clustered at the upper nodes of a somewhat villous forking several-

bracted panicle scant 15 cm. long, small (2X20 mm.), blunt; peduncles short

(5 mm.), glabrate ; bracts round-peltate; berries narrowly oblong, dark,

slender-beaked ; stigma anterior at base of the beak.

Type in the U. S. National Herbarium, no. 1,229,300, collected at Gufipiles,

Province of LimOn, Costa Rica, altitude 300 to 500 meters, March 12, 13, 1924,

by Paul C. Standley (no. 37542).

Range: Caribbean slope, Costa Rica.

Costa Rica : Chitarria, Cartago, Lankester, February, 1926.
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94. Peperomia platyphylla C. DC. Candollea 1: 368. 1923; 2: 188. 1925.

Type locality: Juan Vifias, rrovint-e of Cartago, Costa Rica (Cook £ DoyU
2G9, the type).

Range: Caribbean slope of Costa Rica.

Costa Rica : La Hondura, Standlcy 37898.

95. Peperomia scutellata C. DC. Bull. Soc. Bot. Belg. 30*: 230. 1891.

Type locality: Divisi6n, Costa Rica {Pitticr 3G11, the type).

Range : Upper Reventazon Valley, Costa Rica.

96. Peperomia donnell-smithii C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9:

179. 1897.

Type locality: La Coucepcion, Llanos de Santa Clara, Province of Lim6n,

Costa Ilica {J. D. Smith G742, tlie type).

Range : Caribbean lowlands of Costa Rica.

97. Peperomia calvicaulis C. DC. Bull. Soc. Bot. Belg. 36': 231. 1891.

Type locality: Carrillo Road near La Laguna, Costa Rica (Biolley

"Pittler" 3177, the type).

Range : Across central Costa Rica.

Costa Rica: At type locality, Pittier 3176. Gufipiles, Standley 37407. Finca

Montecristo, Standley & Valeria 49021. EI Arenal, Guanacaste, Standley <£

Valeria 45312, 45317. EI Sileiicio, near Tilariin, Guanacaste, Standley d
Valeria 4477G, 44808, 44831. Pejivalle, Standley d Valeria 47242, 47271. Orosi,

Standley 399G2. EI Muneco, Rio Navarro, Standley 33462.

97a. Peperomia calvicaulis perexigua Trel., var. nov.

More hairy than the type.

Type in the U. S. National Herbarium, no. 796,550, collected at Tsaki,

Talamanca, I'rovince of LimOn, Costa Rica, altitude 200 meters, April, 1895,

by A. T<mduz (no. 9543).

Range : Caribbean slope of Costa Rica.

97b. Peperomia calvicaulis subpenninervis C. DC, var. nov.

Peperomia calvicaulis suhpenninervis C. DC. Candollea 1 ; 381. 1923, name

only.

Leaves cordulate at the very base, 5 nerved, the upper branches of the

midrib one-third above the leaf-base.

Type in the DeCandolle Herbarium, collected at Las Vueltas, Costa Rica,

by H. Pittier (no. 12738).

Range: Caribbean slope of Costa Rica.

97c. Peperomia calvicaulis hydnostacliya Trcl., var. nov.

A moderate-sized glabrous repent herb; stem slender (2 mm.), rooting from

the nodes ; leaves alternate, elliptic-ovate, gradually and sharply very long-

acuminate, rounded at base, rather large, 3X5 to (characteristically) 4 to

4.5X8 to 10 cm., 5 or 7 nerved nearly from the base; petiole 2 to 4 or 6 cm.

long; spikes terminal, paired on rather slender stalks (1 to 2 cm. long) or in

lateral pairs without such stalks, rather small (scarcely 2X30 mm.), closely

flowered ; peduncle about 1 cm. long ; bracts round-peltate ; berries narrowly

oblong, persistently divergent on the rachis, flexuously long-beaked ; stigma

anterior at base of the slender beak.

Type in the U. S. National Herbarium, no. 577,461, collected at Tuis, Province

of Cartago, Costa Rica, altitude 650 meters, November, 1897, by A. Tonduz
(no. 11530).

Range : Caribbean slope of Costa Rica.

97d. Peperomia calvicaulis ovata Trel., var. nov.

Leaves becoming broadly ovate and as much as 4.5X6 to 7 cm.
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Type in the U. S. National Herbarium, iio. 1,251,212, collected at El Arenal,

Province of Guanacaste, Costa Rica, altitude 485 to GOO meters, January 18,

1926, by Paul C. Standley aiul Juvenal Valerio (no. 451G8).

Range: Across central Costa Rica.

Costa Rica: Cerro de las Lajas, above San Isidro, Stcmdlcy d Valei-io

51678. El Muneco, Rio Navarro, Standley 33640.

98. Peperomia cacuminicola TreL, sp. nov.

A rather large, erect, simple, glabrous herb, similar in aspect to P. dotana;

stem rather stout (5 to 6 mm. at base), (normally ?) membranous-winged

below; leaves alternate, elliptic, acute or subacuminately pointed at both ends,

rather large (5.5X13 cm.), pinnatoly few-veiuod from below the middle, dry-

ing thin and glossy, the lighter green lower surface with concolorous granules;

petiole 1.5 to 2 cm. long, winged; spikes solitary, terminal, moderately stout

and elongate (3X70 mm.), densely flowered; peduncle moderately slender, 20

mm. long; bracts round-peltate, red-glandular.

Type in the U. S. National Herbarium, no. 1,251,143, collected near Finca

La Cima, north of El Copey, Province of San Jos6, Costa Rica, altitude 2,100

to 2,400 meters, December 21, 22, 1925, by Paul C. Standley (no. 42637).

Range : Central mountains of Costa Rica.

99. Peperomia dotana TreL, sp. nov.

A rather large, rhizomatous, erect, subsimplc, giabrous herb ; stem stout

(3 to 6 mm.) ; leaves alternate, subrhorabic-lanceolate, pointed at both ends,

rather large (6 to 7X33 cm,), thick, revolute, pinnately veined below, the

delicate branches of the midrib about 5X2; petiole rather elongate (2.5 cm.) ;

spikes about 4, scattered or bunched on slender axillary branches 5 or 6 cm.

long, moderately slender and short (30 to 40 mm.)
;
peduncles about 5 mm.

long ; bracts round-peltate ; berries gray, ellipsoid, stout-beaked ; stigma anterior

at base of the beak.

Type in the U. S. National Herbarium, no. 1,251,135, collected at Laguna de

la Chonta, near Santa Maria de Dota, Province of San Jos^, Costa Rica, alti-

tude 2,000 to 2,100 meters, December 18, 1925, by Paul C. Standley (no. 42280).

Range: Central mountains of Costa Rica.

Costa Rica : Finca La Cima, above El Copey, Standleu 42770. Cerro de las

Vueltas, Standley d Valerio 43509.

100. Peperomia isidroana Trel., sp. nov.

A rather large, arboricolous, rhizomatous, erect, glabrous herb ; stem rather

stout (3 to 4 mm.) ; leaves alternate, elliptic or lance-elliptic, pointed at both

ends, rather large (4.5 to GXll to 16 cm.), pinnately veined below, the branches

of the midrib about 5X2; petiole rather short (1 to 2.5 or 3 cm.) ; spikes 2

to 5, scattered or clustered on slender axillary stalks 4 to 10 cm, long, elongate

(2X0 to 10 mm.) ;
peduncles scarcely 10 mm. long; bracts ronnd-peltate ; berries

brown, ellipsoid, with rather slender beak ; stigma anterior at base of the beak.

Type in the U. S. National Herbarium, no. 1,251,319, collected at Yerba Bnena,

above San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters, Feb-

ruary, 1926, by Paul C. Standley and Juvenal Valerio (no. 50232).

Range : Central mountains of Costa Rica.

Costa Rica : At type locality, Standley d Valerio 50244.

101. Peperomia navarrana Trel., sp. nov.

A rather large, rhizomatous, erect, glabrous, arboricolous herb ; stem rather

slender (3 to 4 mm.), reddish; leaves alternate, eUiptic-obovate, rather obtuse,

cuneate, rather large (4.5X10 to 5.5X15 cm.), pinnately nerved below, the

delicate branches of the midrib about 6X2; petiole short (1.5 cm.); spikes

about 3, scattered on slender axiUary stalks about em. long, rather short
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(30 to GO mm.); peduncles about 5 mm, long; bracts round-peltate; berries

gray, ellipsoid, stout-beaked ; stigma anterior at base of the beak.

Type in the U. S. National Herbarium, no. 1,229,236, collected at El Muneco,

Rio Navarro, Province of Cartago, Costa Rica, altitude 1,-iOO meters, February

8, 9, 1924, by Paul C. Standley (no. 33553).

Rangio: Upper Reventaz6n Valley, Costa Rica.

102. Peperomia durandi 0. DC. Bull. Soc. Bot. Belg. 30': 225. 1891.

Type locality: Volciin de Barba, Costa Rica {I'Uticr 2015, the type).

Range : Central mountains of Costa Rica.

Costa Rica: Alajuelita, Pittier 2533. El General, Pittier 3402. La Palma,

Tonduz 12541 ; Standley 33049. Cerro de las Lajas, above San Isidro, Standley

(£• Valeria 51588. Yerba Buena, above San Isidro, Standley d Valcrio 50153.

Oerro de las Caricias, near San Isidro, Standley d Valerio 52399.

103. Peperomia tremendalensis Trel., sp. nov.

A ratlier small, succulent, glabrous herb; stem 1 to 4 mm. thick, with erect

slender branches; leaves alternate, elliptic, subacute, mostly acute-based, 2.5 tc

3X4 to 4X7 to 10 cm., drying coriaceous and dull sreen, inconspicuously pin-

nately veined ; petiole 10 to 15 mm. long, winged ; spikes subpaniculate on a

slender stalk as much as 5 cm. long with deciduous bracts, rather slender and

elongate (2X50 or GO mm.)
;
peduncle 10 to 20 mm. long; bracts round-pcllate.

Type in the DeCandoUe Herbarium, collected on Colinas de Tremendal, Sar

Bam6n, Province of Alajuela, Costa Rica, by A. Tonduz (no. 17788).

Range: Pacific slope of Costa Rica.

Costa Rica : At type locality, Tonduz 17785. Santiago, Ttmduz 17787, 17789

Cerro de ZurquI, above San Is'dro, Standley & Valerio 50833. Cerro de lasi

Lajas, above San Isidro, Standley d Valerio 51565.

104. Peperomia pachyphlebia Trel., sp, nov.

A rather small, succulent, glabrous herb, growing on tree trunks; stem thick

(7 mm.), rooting from the nodes, with erect thinner branches; leaves alternate,

elliptic or elliptic-obovate, subacute or slightly acuminate, acute at base, mod-
erate (scarcely 3X5.5 cm.), on the erect branches, drying dull rugulose and.

coriaceous, conspicuously pinnatcly veined nearly throughout when dry, the

prominent branches of the midrib 4 to 6X2; petiole 1 to 1,5 cm. long, winged :

spikes terminal, solitary, moderately slender and long (2X70 to 90 mm.) :

peduncle 4 to 5 cm. long with a bract-scar about 1 cm. below the spike ; bractS!

round-i>eItate ; ovary elongate, long-beaked ; stigma anterior near the base o1'

the beak.

Type in the U. S, National Herbarium, no. 798,276, collected at La Palma,

Province of San .Tos6, Costa Rica, altitude 1,4(j0 meters, September, 1898, by

A. Tonduz (no. 12606).

Range: Central mountains of Costa Rica.

Costa Rica : Candelaria, Hoffmann 799.

105. Peperomia peninsularis Trel., sp. nov.

Peperomia ohiusifolia Auct., p. p., as to Costa Rica.

A glabrous ascending herb, rooting at the lower nodes ; stem moderately
slender (2 to 3 mm.) ; leaves alternate, subelliptic, becoming acute or sub-

acuminate, gradually acute at base, mo(1(>rate (about 3X0 to S cm.), obscurely

pinnately veined ; petiole 1 to 3 cm. long ; spikes terminal, solitary on a I-

bracted stalk 4 cm. long, slender, rather long (2 to 3X150 mm.)
;
peduncle

elongate (7 to 10 cm.) ; bracts round-peltate; berries broadly ellipsoid, ratliei-

slender-beaked; stigma anterior at base of the beak.
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Type in the DeCandolle Herbarium, Geneva, collected at Nicoya, Costa Rica,

by A. Tonduz (no. 13G94).

Range: Nicoya Peninsula, northwestern Costa Rica.

106. Peperomia mentiens Trel., sp. nov.

A rather small, stoloniferous, glabrous herb ; stem short and rather slender

(3 to 4 mm.) ; leaves alternate, elliptic-spatulate, obtuse, more or less emargin-

ate, cuneately attenuate, rather large (3 to 4.5X6 to 10 cm.), drying rather

thin-coriaceous and dull, pinnately veined nearly throughout, the branches of

the midrib about 8X2; petiole 3 to G cm. long, winged to about the middle;

spikes terminal and axillary, moderately stout and long {3X75 to 110 mm.) ;

peduncle long {9 to 12 cm.), characteristically with a deciduous reduced leaf

5 cm. below the spike; bracts small, round-peltate; berries fusiform-oblong, the

short conical beak filiformly protracted ; stigma anterior at base of the beak.

Type in the U. S. National Herbarium, no. 796,641, collected along Rfo Tur-

rialba, Province of Cartago, Costa Rica, altitude 500 meters, March, 1894, by

John Donnell Smith (no. 4926B).

Range: Caribbean slope of Costa Rica.

Costa Rica : Peralta, Stork 516. Pejivalle, Standley & Valerto 47260, 47275,

Guapiles, StandJey 37551. El Arenal, Guanacaste, Valerio 31. La Colombiana

Farm, Standley 36974.

106a. Peperomia mentiens lata Trel., var. nov.

A broader-leaved extreme, with leaves becoming 5 to 6.5X11 to 15 cm.

Type in the U. S. National Herbarium, no. 1,251,285, collected at Finca

Montecristo, on the liio Reventaz6n, I'rovince of Limon, Costa Rica, altitude

25 meters, February 18, 19, 192G, by Paul C. Standley and Juvenal Valerio

(no. 49012).

Range; Lower Reventaz6n Valley, Costa Rica.

107. Peperomia pyrolaefolia Trel., sp. nov.

A rather small, assurgent, essentially glabrous herb ; stem moderately thick

(4 to 5 mm.), rooting from the nodes below; leaves alternate, suborbieular,

sometimes emarginate, abruptly acute at base, moderate (4X4 to 4.5 or 6X7
cm.), drying dull, somewhat puberulent above at base, pinnately veined below,

the branches of the midrib about 4X2; petiole 2 cm. long, winged; spikes ter-

minal, moderately tliick and elongate (2X70 to 120 mm.)
;
peduncle 5 cm. long,

bracted at about the middle; bracts round-peltate; berries ellipsoid, with a

rather long tapering beak ; stigma anterior on the beak.

Type in the U. S. National Herbarium, no. 798,283, collected at Lim6n.
Province of Limon, Costa Rica, July, 1898, by H. Pittier (no. 12691).

Range: Caribbean lowlands of Co&ta Rica.

108. Peperomia pseudo-alpina Trel., sp. nov.

Peperomia magnoliaefolia parrifolia Auct., as to Costa Rica.

An essentially glabrous repent-assurgent mountain herb ; stem rather slender

(2 mm.), rooting from the lower nodes; leaves alternate, elliptic or elliptic-

obovate, slightly emarginate at the somewhat contracted apex, acute at base

or subcuneate, rather small (1.5 to 3X3 to 4.5 cm., or over 4X6 cm.), drying

dull and subcoriaeeous, subpinnately nerved from below the middle, the

branches of the midrib 2 or 3X2; petiole about 1 cm. long; spikes terminal,

1 to 3 on a slender bracted stalk scarcely 2 cm. long, small (-scarcely 2X30
mm.), closely flowered; peduncle about 1 cm. long; bracts round-peltate;

berries ovoid, obliquely beaked ; stigma anterior at base of the beak.

Type in the U. S. National Herbarium, no. 1,080,165, collected on Colinas de

Pledades, San Ram<5n, Province of Alajuela, Costa Rica, altitude 1,100 to

1,200 meters, April 27, 1901, by A. M. Brenes (no. 14180).
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Range: Central mountains of Costa Rica.

Costa Rica: La Quesera to Roble de Copey, Tonduz '.' 12222," 12223. Voldln

de Rarba, Pittier 2203. La Estrelln, Cartaj,'o, Cooper 542 (J. D. Smith .^)926).

Aserri to Tarbaca, Standley 340DO, 41375. Santa Maria de Dota, Standley

41626, 43058; Standley & Valcrio 43493. Cerros de Zurqui, above San Isidro

mandley d Valcrio 50744, 50807. Fraijanes, Standley & Torres 47559, 47589

47685. Without locality, Stork 462.

109. Peperomia pseudo-casaretti C. DC. Anal. Inst. Fis.-Geogr. Copita Rics.

9: 179. 1897.

Peperomia soandcns Auct., as to C().sta Rica.

Type ix>cality: Shirores, Costa Rica (Tonduz 9282, the type).

Range: Caribbean slope of Costa Rica,

Costa Rica : Tsaki, Tondiiz 9538. Puerto Viejo, BioUcy 7433. Santa Clara.

La.s Delicias, Biolley 10G56. Guapiles, Standley 37434, 37445, 37454, 37508,

37550. PejivallG, Standley d Valcrio 42217, 47227, 47273. El Muneco, Rfo

Navarro, Standley 33008. Peralta, Lankester 882, and cultivated at Kew.

110. Peperomia calvifolia C. DC. Candollea 1: 290. 1923.

Type locality : Santiago, San Rani6n, Province of Alajuela, Costa RicE.

(Brenes 14182, the type).

Range: Mountains of central Costa Rica.

Costa Rica: La Palina, Standley 38231, Pejivalle, Standley & Valcrio 47243.

El Muneco, Rio Navarro, Standley d Valcrio 51381. Viento Fresco, Volciin d(j

Pofis, Standley d Valcrio 48007.

110a. Peperomia calvifolia abrupta Trel., forma nov.

Leaves reduced (scarcely 3X7 cm.) and elliptic-subobovate.

Type in the U. S. National Herbarium, no. 1,229,043, collected at El Muneco,

Rio Navarro, Province of Cartago, Costa Rica, altitude 1,400 meters, February

8, 9, 1924, by Paul C. Standley (no. 38955).

Range: Upper Reventaz/m Valley, Costa Rica.

111. Peperomia jarisiana C. DC. Linnaea 37: 382. 1872. (Erroneously spelle<i

darisiana I. c. 304.)

Type locality: Mount Jaris, Province of San Jos6, Costa Rica {Oersted,

the type).

Range: Central mountains of Costa Rica.

112. Peperomia martagcnifolla C. DC. Ann. Cons. Jard. Geneve 21 : 2G2. 1920

(name only) ; Candollea 1: 313. 1923; 2: 188. 1925; Schroeder, Candollea

3: 128. 1926.

Peperomia pcnieillata magmfolia Auct., as to Costa Rica,

Type locality : Santa Rosa de Copey, Province of San Jos6, Costa Rica

{Tonduz 12243, the type).

Range: Central mountains of Costa Rca.
Costa Rica: At the type locality, Tonduz 12236. Cabagra, Tonduz 6892.

Aserrf to Tarbaca, Standley 41389. Santa Maria de Dota, Standley d Valerio

43291, 43368a, 44062, 44108.

The nomenclature of this endemic Costa Rican species is confused through

application in 1920 of the name (without description, but with reference to an

unpublished Central American manuscript) to an Ecuadorean specimen col-

lected by Sodiro; but that manuscript leaves no question that the name was
Intended to be connected with the type designated above.

112a. Peperomia martagonifolia contempta Trel., var. nov.

Peperomia rupigaudens Auct., as to Costa Rica.

Peperomia pcnieillata tnagnifolia Auct., as to Costa Rica.
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A moderately large, glabrous, assurgont herb; stem moderately slender

(2 to 3 mm.) ; leaves alternate or on some branches 2 to 4 at a node, lanceolate,

subacuminate, gradually very acute at base, moderate (2X4 to 2.5X6 to 7 cm.),

drying rather coriaceous, more or less distinctly 3 or usually 5 nerved; petiole

slender, 1 to 2.5 em. long; spikes terminal or axillary, filiform, elongate

(60 to 90 mm.), closely flowered; peduncle 1 cm. long; bracts round-peltate;

flowers separated by anastomosing ridges when dried ; berries round-ovoid

;

stigma apical.

Type in the U. S. National Herbarium, no. 798,260, collected at San Jos6,

Costa Rica, June, 1891, by H. Pittier (no. 4249).

Costa Rica: Along the Rio de las Vueltas, Tucurrique, Pittier 12897. El

Muileco, Rfo Navarro. Standley 33653. Cerro de la Carpintera, Standley 34295,

34324, 35522.

112b. Peperomia martagonifolia wercklei (C. DC.) Trel.

Peperomia wercklei C. DC. Candollea 1 : 30G. 1923.

Type locality: San Cristobal de Candelarja, Costa Rica iPitti&r or ^Verckle

3688).

Range: Mountains of central Costa Rica.

112c. Peperomia martagonifolia torresana Trel., var. nov.

Leaves lance-elliptic, sharply acuminate, acute at base, 2.5 to 4X7 to 9 cm.;

spikes 2 to 3X100 mm.
Typo in the U. S. National Herbarium, no. 1,251,256, collected at Fraijanes,

Province of Alajuela, Costa Rica, altitude 1,600 meters, February 12, 13, 1926,

by Paul C. Standley and Rub6n Torres (no. 47G84).

Range: Central mountains of Costa Rica.

113. Peperomia turialvensis C. DC, Linnaea 37: 380. 1872.

Type locality: Turrialba, Province of Cartugo, Costa Rica (Oersted 1003,

the type).

Range: Revcntaz6n Valley, Costa Rica,

The name has been corrected recently to turrialvensis.

113a. Peperomia turialvensis brachystachya Trel., var. nov.

A glabrous, rather tall, loosely branched, erect, arboricoious herb ; stem

slender (1 to 3 mm.) ; leaves 2, 3, or exceptionally 4, at a node, elliptic or lance-

elliptic, or the largest obovate-elliptic, obtuse to obscurely acuminate, acute at

base, moderatey small (1.5X3, 2X4.5, or 2.5X5.5 cm.), 5 nerved, drying thin,

ciliolate upward ; petiole 5 to 10 mm. long ; spikes from the upper axils, rather

small (1X30 mm.), rather loosely flowered, with pseudo-pedicels; peduncle

filiform, scarcely 1 em. long; bracts round-peltate; berries globose, short-mu-

cronate ; stigma oblique.

Type in the U. S. National Herbarium, no. 1,251,103, collected at Finca Las
C6ncavas, Province of Cartago, Costa Rica, altitude 1,200 to 1,300 meters,

December 7, 8, 1925, by Paul C. Standley (no. 41544).

Range: Reventaz6n Valley, Costa Rica.

Costa Rica : At type locality, Standley 41559.

114. Peperomia barbana C DC. Bull. Soc. Bot. Belg. 29*: 70. 1890; 30': 233.

1891.

Type locality: Las Esmeraldas, Volc&n de Barba, Costa Rica {Tonduz 1331

in part, the type).

Range: Central mountains of Costa Rica.

Costa Rica : At type locality, Biolley 7258.
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115. Peperomia nemoralis C. DC. Anal. lust. Fis.-Geogr, Costa Rica 9: 179.

1897.

Type locality: Shirores, Costa Rica (Tonduz 9268, the type).

Range: Caribbean slope of Costa Rica.

Costa Rica : Tstiki, Tonduz 9539.

116. Peperomia guanacastana Trel., sp. nov.

A moderately large, tufted, glabroiis, arboricolous herb; stem moderate (2

ram.), drying dull and pale; leaves commonly 2 at a node, broadly oblanceolate,

acuminate, long-cuneate, moderately large (2 to 3X6 to 9 cm.), drying rather

pale and coriaceous, 5 or obscurely 7 nerved, slightly revolute; petiole rather

elongate (10 to 15 mm.) ; spikes terminal, rather slender and elongate (2X40 to

70 mm. or more), becoming reticulately ridged between the flowers, obtuse;

peduncle long (4 to 5 cm.), and at first slender; bracts minute, round-peltate;

ovary tivoid, rather pointed ; stigma nearly apical.

Type in the U. S. National Herbarium, no. 1,251,211, collected at El Arenal,

Province of Guanacaste, Costa Rica, altitude 485 to 600 meters, January 18, 19,

1926, by Paul C. Standley and Juvenal Valerio (no. 45065).

Range: Mountains of Guanacaste, Costa Rica.

Costa Rica: At type locality, Valerio 85. El Silencio, near Tilarin, Guana-

caste, Standley d Valeria 44838.

117. Peperomia barbinodis Trel., sp. nov.

Rather large but slender; stem hairy at the nodes; leaves 2 to 5 at a node,

lanceolate, gradually tapered to both ends, prominently 3 nerved, 1 to 1.5X3

to 5 cm., somewhat ciliate; petiole scarcely 5 mm. long; spikes axillary and

terminal, filiform, 30 to 50 mm. long, loosely flowered; peduncle 5 mm. long;

bracts round-peltate ; ovary ovoid, submucronate ; stigma apical.

Type in the U. S. National Herbarium, no. 798,317, collected near Juan Vifias,

Province of Cartago, Costa Rica, altitude 1,200 meters, December, 1896, by

A. Tonduz (no. 10419).

Range: ReventazOn Valley, Costa liica.

The quite different Peperomia oblongifoUa (no. 138, infra) is based on the

same collection number.

118. Peperomia stipitifolia Trel., sp. nov.

A moderately tall, assurgent herb; stem moderate (2 to 4 mm.), appressed-

soft-hairy, especially above ; leaves opposite, or rather exceptionally 3 at a

node upward, elliptic or lance-elliptic, subacute at both ends or obscurely

acuminate, rather small (about 2X4 cm., reduced upward to 1X2 em.), com-

monly 5 nerved, sparsely and softly appressed-liairy, paler beneath
;
petiole 2

cm. long, shortened upward, soft-hairy ; spikes terminal and from the upper

axils, 1.5X40 mm., rather closely flowered
;

peduncle 5 to 10 mm. long,

pubescent ; bracts round-peltate ; ovaries immersed, ovoid ; stigma subapical.

Type in the U. S. National Herbarium, no. 1,251,184, collected on Cerro de

las Vueltas, Province of San Jos^, Costa Rica, altitude 2,700 to 3,000 meter.s,

Deceniljor, 1925, by Paul C. Standley and Juvenal Valerio (no. 44013).

Rawge : Central mountains of Costa Rica.

Costa Rica: Finca La Cima, near El Copey, Standley d Valerio, 42802.

119. Peperomia palmana 0. DC. Bull. Soc. Bot. Belg. 29': 7L 1890; 30':

233. 1891.

Peperomia palmana oppositifoUa C. DC. Anal. Inst. Fis.-Geogr. Costa Rica

9: 180. 1897.

Type locality: La Palma, Province of San Jos6, Costa Rica {Pittier 724,

ihe type).
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Range: Central mountains of Costa Rica.

Costa IIioa : Vara Blanca, Maxon d HnrveiJ 8333. Yolcan de Barba,

Tonduis 1331, 1332 in part, 2202 in part. Roble de Copey, Tonduz 12224.

Santa Rosa de Copey, Tonduz 12221. El Tablazo, Brade 2002; Tonduz 7904,

7991 (type of P. palmaua opposHifoIia) . Rancho Flores, Tonduz 2178. San
Crist6bal de Candelaria, WcrckM 3689. Cartago, Cooper 471. La Estrella,

Cartago, Cooper 5925 ; Standley 39258. Orosi, Standley 39778, 39896. Laguna
de la Chonta, Standlci/ 421G2. Laguna de la Escuadra, Standlcy 41915, 41991,

42009. Finca La Cima, near El Copey, Standley 42G38. ZurquI, Standlcy d
Valcrio 48324, 48347. Cerros do Ziirqui, above San Isidro, Standlcy d Valeria

50861.

119a. Peperomia palmana fragrans C. DC. Bull. Soc. Bot. Belg. 30': 233. 1891.

Type locality: Vdcaii do Turrialba, Costa Rica (Lehmann 1105, the type).

Range: Central mountains of Costa Rica.

119b. Peperomia palraana oxystachya (C. DC.) Trel.

Peperomia oxystachya C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 180. jl897.

Type locality: f^l Tablazo, Province of San Jos6, Costa Rica {Tonduz
8041, the type).

Range: Central mountains of Co.sta Rica.

Costa Rica : La Ventolera, Volcan do Poas, Standlcy 34G52, 34G95. Fraijanes,

standlcy d Torres 475G0, 47578, 47597, 47680.

119c. Peperomia palmana pseudo-oxystachya Trel., var. nov.

Essentially glabrous ; stem dark red ; leaves commonly 4 or 5 at a node,

subrhombic-ovate or elliptic, very blunt-attenuate, acute-based, 8X13, 10X20,
or 12X27 mm., 3 or obscurely 5 nerved, the yellowish lower surface granular;

spikes numerous, 1X25 mm.; peduncle 10 mm. long.

Type in the U. S. National Herbarium, no. 1.251,497, colled ed at Yerba Buena,

above San Isidro, Province of Heredia, Costa Rica, altitude 2,000 meters,

February 22, 28, 192G, by Paul C- Standley and Juvenal Valerio (no. 49222).

Range: Central mountains of Costa Rica.

Costa Rica: At type locality, Standley d Valerio 49115, 5022.5.

120. Peperomia copeyana G. DC. Candollea 1: 812. 1923.

Type locality : Santa Rosa de Copey, Province of San Jose, Costa Rica

{Pittier or Tonduz 12228, the type).

Range : Central mountains of Costa Rica.

121. Peperomia emiliana C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9: 179.

1897.

Type locality; La Emilia, LlanoS de Santa Clara, Province of Lim6n, Costa

Rica (J. D. Smith G740, the type).

Range: Caribbean lowlands of Costa Rica.

Costa Rica : La Colombiana Farm, Standley 86889.

122. Peperomia olivacea C. DC. Journ. Bot. Brit. & For. 4: 146. 1866,

Type LOCALITY : San Jos^, Costa Rica {Hoffmann 810, the type).

Range: Central moimtains of Costa Rica.

122a. Peperomia olivacea perlong'ispica Trel., var. nov.

Erect, hairy ; leaves 2 to 4 at a node, round-obovate below, elliptic or lance-

elliptic upward, commonly emarginulate, acute-based, 10X10, 13X20, or 9X24
mm.; spikes 2X250 mm.; berries globose, obliquely mucronate, with pseudo-

cupule; stigma apical.

G6747—29 8
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Type in the U. S. National Herbarium, no. 1,251,171, collected at Quebradillas,

near Santa Maria de Dota, Province of San JosCs Costa Rica, altitude 1,800

meters, December 24, 1925, by Paul C. Standley (no. 43368).

RA^'GE : Central mountains of Costa Itica.

Costa Rica: Santa Maria de Dota, Standley 41646, 41GG8, 43367; Standley

d Valerio 43492. AserrI to Tarbaca, Standley 34103. La Ventolera, Volcan de

Pofis, Standley 34098. El Muiieco, Rio Navarro, Standley 33433, 33520, 33838.

Orosi, Standley 39045.

123. Peperomia esperanzana Trel., sp. nov.

A rather large divaricately branched, arboricolous herb ; stem moderately

stout (2 to 4 mm.), densely crisp-pubescent or subglabrescent ; loaves opposite,

orbicular, 1 to 1.5 cm. in diameter, rather obscurely 5 nerved, sometimes crisp-

pubescent at base and on the nerves
;
petiole scarcely 3 mm. long, ci'isp-pubes-

cent; spikes terminal and axillary, 2X40 to 60 mm., rather loosely llowered, with

stout pseudo-pedici'ls ;
peduncle about 5 mm. long, glabrous; bracts round-pel-

tate ; berries round-mueronate ; stigma oblique.

Type in the U. S. National Herbarium, no. 1,229,251, collected at La Espe-

ranza, Volciln de Irazfi, Costa Rica, February 23, 1924, by Paul C. Standley (no.

35357).

Range: Mountains of central Costa Rica.

124. Peperomia aguacalientis Trel., sp. nov.

Feperomia myrtiUus Auct., as to Costa Rica.

Peperomia rhomhea Auct., as to Costa Rica.

Cespitose, succulent, glabrous ; leaves commonly 4 at a node, lanceolate or

lance elliptic, bluntly subattenuate, subobtuse at base, 7 to 10X18 to 30 mm.,

drying opaque, more or less evidently 3 or 5 nerved
;
petiole 1 to 2 mm. long

;

spikes axillary and terminal, 1X10 to 20 mm.; peduncle filiform, 10 mm. long;

bracts round-peltate ; ovary ovoid, subacute ; stigma nearly apical.

Type in the U. S. National Herbarium, no. 796,600, collected at Aguacaliente,

Province of Cartago, Costa Rica, May, 1890, by H. Pittier (no. 2555; J. D.

Smith distribution no. 4928).

Range: Caribbean slope of Costa Rica.

Costa Rica: Gloria de Juan Viilas, Pittier 3657. Siquirres, Pittier 424a

Las Vueltas, ? Tonduz 13135. Dulce Nombre, near Cartago, Standley 35904,

125. Peperomia pseudo-boliviensis Trel., sp. nov,

Peperomia boliviensis Auct., as to Costa Rica.

A succulent glabrate repent herb ; leaves commonly 3 at a node, subrhombic-

elliptic or obovate, 1.5X2 to 2.5 em., 3 or 5 nerved, very thick and impressed-

punctulate; petiole scarcely 5 mm. long; spikes terminal, 1X40 to 80 mm.;
peduncle 25 mm. long; bracts round-peltate; rachis glabrous; ovary ovoid;

stigma apical.

Type in the herbarium of the Jardin Eotanique de I'lStat, Brussels, collected

at Turrialba, Province of Cartago, Costa Rica, by A. Tonduz (no. 8436).

Raxge : Koventazon Valley, Costa Rica.

Also cultivated at Berlin from seed received from Werekl^.

126. Peperomia cartagoana Trel.

Peperomia rcflexa pallida C. DC. Bull. Soc. Bot. Belg. 30 ': 235. 1891.

Type locality: San Jose, Costa Rica (Pittier 3198, the type).

Range: Central mountains of Costa Rica.

Costa Rica : Candelaria, Oersted 991. Mount Aguacate, Oersted 992. San

Marcos, Pittier 7766. Aguacaliente, Pittier 2554. El General, Pittier 3397.

Curridabat, ? Pittier 3046. Cartago, 1 Carlcion 311; Standley 33324, 33334
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Rfo Reventado, above Oartago, Standley & Valerio 49464, 49514, 49517, 49519,

49624, 49641. Dulce Nombre, near Cartago, Standley 35890. Guarco, Torres

75. Finca Las Concavas, Standley 41456, 41458a. San Isidro Coronado,

Alfaro 32403. La Verbena, near San Jose, Standley 32231. Finca La Cima,

near El Copey, Standley 42785.

127. Peperomia reflexaefolia Trel., sp. nov.

Peperomia reflexa angustifolia C. DC. Anal. Inst. Fis.-Geogr. Costa Rica 9:

180. 1897.

Peperomia herlandieri Auct., as to Costa Rica.

Type in the DeCandoUe Herbarium, collected at La Esmeralda, Volcfin de

Earba, Costa Rica, by Biolley and Pittier (no. 7259) ; tbe type also of Pepero-

mia reflexa angustifoUa C. DC.

Range: Central mountains of Costa Rica.

Costa Rica: At type locality, Tonduz 2201. Volcan de Poas, J. D. Smith

6746; Standley 34582. Cartago, Cooper 480 (J. D. Smith 5928b). La Estrella,

Cooper 187, 421 (J. D. Smith 5923). Las Concavas, Standley 38989. Cerro

de la Carpintera, Standley 34267. Aguacalieiite, Pittier 2531, 2552. Cande-

laria, Hoffmann 796. Santa Rosa de Copey, Tonduz 12221. Fraijanes, Prov-

ince of Alajuela, Standley d ToiTcs 47603. Cerro de las Lajas, Heredia,

Standley d Valerio 51439. Aserri to Tarbaca, Standley 34130. Rio Blanco,

El Copey, Standley 41908. Quebradillas, Santa Maria de Dota, Standley 43089,

43092. Santa Maria de Dota, Standley 41731, 41864. San Jos6, Pittier 2848

;

Standley 33309, 41209. San Sebastian, Standley 32723, 49378, Camino de

Hatillo, Standley 32175, 32177, 32178. Rfo TiribI, Alfaro 33976b.

128. Peperomia compaginata Trel., sp. nov.

A small stoloniferous arboricolous mountain herb with dwarf compactly

branched tufts scarcely 5 em. tall; stem slender (1 to 2 mm.), glabrous;

leaves commonly about 4 at a node, crowded, subrhombic-elliptic or obovate,

obtuse, subacute at base, minute (4X7 to 5X9 mm.), revolute, more or less

3 nerved, impressed-punctulate beneath, glabrous
;

petiole 1 to 2 mm. long,

obscurely puberulent; spikes terminal, as yet small (1X10 mm.), nearly

straight ; peduncle shorter than the leaves ; bracts round-peltate, the rachis

apparently glabrous.

Type in the U. S. National Herbarium, no. 1,251,253, collected at Fraijanes,

Province of Alajuela, Costa Rica, altitude 1,500 to 1,700 meters, February 12,

13, 1926, by Paul C. Standley and Rub6n Torres (no. 47624).

Range: Mountains of central Costa Rica.

Costa Rica : At type locality, Standley d Torres 47563.

129. Peperomia subemarginulata (C. DC.) Trel.

Peperomia reflexa suhemarginulata C. DC. in DC. Prodr. 16': 452. 1869.

Type locality: Mount Candelaria, Costa Rica {Hoffmann 21, the type, at

Berlin).

Range: Central mountains of Costa Rica.

Costa Rica: Santa Rosa de Copey, Tonduz 12227, 12246. San Jos6, Pittier

2848. San Sebastifm, Standley 82723, 49378. Juan Villas, Pittier 378, 3304.

Rfo Tiliri, Tonduz, 3209.

130. Peperomia pirrisana Trel., sp. nov.

Essentially glabrous, repent, arboricolous; stem drying deeply sulcate, 1 to

2 mm. in diameter; leaves opposite, round or round-elliptic, 1 to 2.5X1.5 to 3

cm., hard-papery, 3 nerved, revolute, convallate at base; petiole 1 to 2 mm.
long, obscurely puberulent ; inflorescence unknown.
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Type in the U. S. National Ilerliarium, no. 1,318,153, collected at Pozo Azul do

Plrrfs, Costa Rica, August, 1927, by C. H. Lankester (no. llfiG).

Range: Upper Reventaz6n Valley, Costa Rica.

131. Peperomia cyclophylla Miq. in Mart. Fl. Bras. 4: 219. 1852, name only

Seemanu, Bot. Voy. Herald 198. 1856.

Pciieromia circinata Auct., as to Costa Rica.

Type locality: Panama {Secmami 607, the type).

Range: Panama and the Pacific slope of Costa Rica. Represented by closely

comparable forms in Salvador and Guatemala, the West Indies, and from

Peru to Brazil in South America.

Costa Rica: La Barranca, Oersted 930. Boruca, Tonduz 6859. CapuHn,

Slandley 40200.

The nomenclature of this species is comparable with that of Pcpcromiv,

martasonifolia G. DC When first actually published, without description, thi'

name was used for a Brazilian collection supposed to be conspecific with thai;

from Panama on which the earlier written but then unpublished descri]>tiori

was based.

132. Peperomia imbricata Trel., sp. nov.

A small, creeping-assurgent, glabrous, succulent herb; stem slender (1 mm.),

with short iuternodes, very leafy; leaves 3 or 4 at a node, ascending-imbrteate.

obovate, commonly obtuse or rccurvod-emarginulat*;, rather blunt at base, mi-

nute (about 4X6 mm.), nerveless, concave in drying; petiole 1 to 2 mm. long .

spikes terminal, small (1.5X10 mm.), curved, closely flowered; peduncle rather

slender, somewhat shorter tlian the spike, drying red-brown ; bracts round-pel-

tate, transversely grooved.

Type in the U. S. National Herbarium, no. 796,733, collected at El Inflernillo,

Juan Vinas, Province of Cartago, Costa Rica, November, 1890, by H. I'ittier

(no. 3178).

Range: Reventaz6n Valley, Costa Rica.

133. Peperomia pseudo-tetraphylla Trek, sp. nov.

A small glabrous succident arboricolous herb, stoloniferous-tufted ; stem

slender (1 mm.), rooting below; leaves commonly 4 at a node, rather oblong-

obovate, acute-based, emarginulate, minute (4X6 to 5X12 mm.), more or lesii

evidently 1 nerved; petiole very short (1 to 2 mm.) ; spikes terminal, nearlj'

straight, scarcely 2X20 to 30 mm., obtuse, closely flowered; peduncle filiform,

about half as long as the spike (10 to 15 mm.) ; bracts round-peltate; berries

sessile, ovoid, with pseudo-cupule and a .slender style; stigma apical.

Type in the U. S. National Herbarium, no. 1,251,099, collected at Fiuca Lasi

Concavas, Province of Cartago, Costa Rica, altitude 1,200 to 1,300 meters,

December 7, 8, 1925, by Paul C Standley (no. 41488),

Range: Mountains of central Costa Rica.

Costa Rica: At type locality, Standley 414.58. About Cartago, Stork 323,

397. La Estrella, Cartago, Standley 39559. El Muneci), Rio Navarro, Standley

33464, 33518, 33654; Standley d Torres 51091. Santa Maria de Dota, Standley

42122, 42397 ; Standley d Valeria 43189, 43358. Laguna de la Chonta, near Santti

Maria de Dota, Standley 42191, 42258. Laguna de la Escuadra, near El Copey
Standley 42037. Finca La Cima, near El Copey, Standley 42607, 42679, 42708.

I33a. Peperomia pseudo-tetraphylla juvenalis Trek, var. nov.

Small, glabrous, stoloniferoustufted ; leaves 2 to 5 at a node, obovate.

emarginulate, 5 to 6X8 to 10 mm., glandular-granular beneath; spikes 2X2£1

mm.
;
peduncle filiform ; ovary ovoid.
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Type in th^ U. S. National Herbarium, 1,251,181, collected on Cerro de las

Vueltas, rrovince of San Jose, Costa Ilica, altitude 2,700 to 8.000 meters,

December, 1925, by Paul C. Staudley and Juvenal Valerlo (no. 44003).

Range: Central mountains of Costa Rica.

Costa Rica : At type locality, StandU'y d Valerio 43694.

134. Peperoniia sepicola Trel., sp. nov.

Erect, l)raucbing, arboricolous, glabrous except for the puberulent .stem

( ? and rachis) ; leave.s about 5 at a node, crowded, obovate, sometimes emar-
ginulate, rather acute at base, drying waxen, thick, and nerveless or 1 nerved,

coarsely golden-granular beneath
;

petiole abnost suppressed ; inflorescence

unknown.

Type in the DeCandolle Herbarium, Geneva, collected at San Ram6n,
Province of Alajuela, Costa Rica, by A. Tonduz (no. 17790).

Range : Pacific slope of Costa Rica.

135. Peperomia hofemannii C. DC. Jo urn. Bot. Brit. & For. 4: 133. 1806.

Typh locality: San Jos&, Costa Rica {Hoffmann 415, the type).

Range: Central mountains of Costa Rica.

C'osTA Rica : San Jos6, Polakowskjf 391 ; Cook & Doyle 1, 168. Zapote, near

San Jos6, Standlcj/ 40250. San Pedro Montes de Oca to Curridabat, Standley

32775. La Palma, Standley 38233. lllo TiribI, near San Jos6, Alfaro 33976 (a),

33991. Volcan de Irazti, Oersted 958; Lehmanii 1111. Rio Naranjo, Tonduz
7227. San Juan, Tonduz 1416.

136. Peperomia pseudo-hofEmannii Trel., sp. nov.

A small repent arboricolous herb of the aspect of P. hoffmannii and P.

reflexaefoUa but the ciliate-ridged spikes 15 to 20 mm. long.

Type in the U, S. National Herbarium, no. 1,251,189, collected at Tilardn,

Province of Guanacaste, Costa Rica, altitude 500 to 650 meters, January 10-31,

1926, by Paul C. Standley and Juvenal VuJerio (no. 44198).

Range: Pacific slope of northwestern Costa Rica.

Costa Rica : At type locality, Standley d Valerio 44216, 44395. Los Ayotes,

Guanacaste, Standley d Valerio 45608.

136a. Peperomia pseudo-hoffmannii lenticularis Trel., var. nov.

Lenticularly fleshy leaves scarcely punctulate; curved spikes 20 to 30 mm.
long, on peduncles 10 to 15 mm. long.

Type in the U. S. National Herbarium, no. 1,229,265, collected at La Oolom-
biana Farm, Province of Lim6n, Costa Rica, altitude 70 meters, March G, 7,

1924, by Paul C. Standley (no. 36837).

Range : Caribbean lowlands of Costa Rica.

Costa Rica: At type locality, Standley 36830.

137. Peperomia amphoterophylla Trel., sp. r.ov.

Peperomia galioidcs longifolia Auct., as to Costa Rica.

A small branching assurgent herb; stem slender (1 to 2 mm.), for a time
puberulent; leaves opposite or mostly 3 or 4 at a node, rather small, at base
and on sterile shoots round or obovate and scarcely 3X4- mm., elsewhere ob-

long and elongate (4X20 to 30 mm.), rounded or emarginulate at apex, sub-

acute at base, drying thin and flat, glabrous or subciliolate above, 3 or 5 ner\fed

with the midrib branching at the middle, the shorter form granular-punctulate
beneath; petiole very short (1 to 2 mm.), glabrous; spikes terminal and
axillary, filiform and elongate (40 to 70 nun. long), loosely flowered; peduncle
about 5 mm. long, glabrous ; bracts round-peltate ; berries sunken in pits in the
rachis, dark, ovoid, scutulately pointed ; stigma anterior.
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Type in the U. S. National Herbarium, no, 796,599, collected at La Palma,

Province of San JosS, Costa Rica, July, 1888, by P. Blolley (no. 939).

Range: Central mountains of Costa Rica.

Costa Rica : Volcan de Barba, Tonduz 939b. About San Jos6, ? Oersted 944

;

Hoffmann 187; Pittier 8430; Standley 41208. Alajuela, Alfaro 499 (J. D. Smith

5924). Rio Torres, Tonduz 9772. Uruea, Tonduz 7255. Santa Maria de Dota,

Standley 41609, 42823. Rio Reventado, above Cartago, ? Standlcy d Valerio

49465. El Carmen, Torres 122.

137a. Peperomia amphoterophylla glutineofructa Trel., var. nov.

A small, branching, assurgent or erect, arboiicolous herb ; stem rather slender

(1 to 3 mm.), red, puberulent upward; leaves commonly 3 or 4 at a nod€',

spatulate-oblong and about 3X15 mm., the lowermost sometimes broader and

some 5X10 mm., emarginulate, subacute at base, thick, drying rather coriaceous;,

yellow and glandular-punctulate beneath, obscurely eiliolate upward, pinnately

veined by transmitted light; petiole very short (1 to 2 mm.), more or less

puberulent; spikes terminal, and sparingly from the uppermost axils, about 1X40

mm., rather loosely flowered
;
peduncle about 5 mm. long, glabrous ; bracts rounc.-

peltate ; ovary immersed ; berries globose, scutulately pointed, red, very viscid

-

glandular; stigma oblique.

Type in the U. S. National Herbarium, no. 1,251,182, collected on Cerro de las

Vueltas, Province of San Jos6, Costa Rica, altitude 2,700 to 3,000 meters,

December, 1925, by Paul C. Standley and Juvenal Valerio (no. 44007).

Range: High mountains of central Costa Rica.

Costa Rica: At type locality, Standley & Valerio 43527, 44014. Finca La

Cima, near El Copey, Btandlcy 42609, 42817. Cerro de Piedra Blanca, near

Escasfi, Standley 32507. Laguna de la Chonta, near Santa Maria de Dote,

Standley 42166, 42234. Quebradillas, near Santa Maria de Dota, Standley

43059, 43090.

138. Peperomia oblong-ifolia C. DC. GandoUea 1: 299. 1923; 3: 129. 192<5.

Type locality: Quebrada Honda, Juan Vinas, Province of Cartago, Costi

Rica {Pittier 10419, the type).

Range: Caribbean slope of Costa Rica.

Costa Rica : Alto de Ochomogo, Pittier 10385.

139. Peperomia muscisedens C. DC. Candollea 1: 398. 1923.

Peperomia muscicola C. DC. Candollea 1: 298. 1923. Not P. muscicola Ridl.

Type locality: Las Vueltas, Province of Cartago, Costa Rica (Tonduz 13135,

the type).

Range: Caribbean slope of Costa Rica.

140. Peperomia pittieri C. DC. Bull. Soc. Bot. Belg. 30': 235. 1891.

Type locality: La Palma, Province of San Jos6, Costa Rica {Pittier 7251,

the type).

Range: Central mountains of Costa Rica.

Costa Rica: Cerro de las Caricias, Pittier 14043. La Hondura, Standley

36216. ZurquI, Standley t6 Valerio 48189. El Muneco, Rio Navarro, Standley

83412, 33487, 33904 ; Standley d Torres 51734. Viento Fresco, Standley d Torres

47762. Above San Isidro, Standley d Valerio 50206 in part, 50213, SOSIT,

51503, 52146.
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PREFACE

This number of the Contributions, by Dr. S. F. Blake, of the United
States Department of Agriculture, presents some of the results of his

examination of type specimens of Mexican and Central and South
American Asteraceae preserved in several of the larger European
herbaria. This study of historical material, much of which had never
been critically examined since the species concerned were described

half a century or even a century ago, although confirming our present

understanding of a large number of species, has resulted in changes in

the interpretation of four generic and over a hundred specific names.

It serves to emphasize the need for careful reexamination, in the light

of modern knowledge, of the very numerous type specimens of Ameri-
can plants preserved in European collections and known to students in

America only by the often very meager original descriptions. Such
specimens, on the correct identification of which the stability of our
nomenclature depends, are frequently so fragmentary and imperfect

that a photograph is not sufficient for recognition, and personal

examination by a botanist thoroughly familiar with the group under
investigation is required.

I Frederick V. Coville,

Curator of the United States National Herbarium.
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NOTES ON CERTAIN TYPE SPECIMENS OF AMERICAN
ASTERACEAE IN EUROPEAN HERBARIA

By S. F. Blake

In the course of the writer's work at several of the larger European

herbaria in the summer of 1925, special effort was made to determine

the identity of various American species of Asteraceae which were

imperfectly described by early authors and have since been unrecog-

nized or misinterpreted. In this paper four generic names {Parastre-

lihia, Philadis, Anaitis, and Aschenbornia) and about 115 specific

names which have been misunderstood or regarded as doubtful since

the time of their original publication are first given their rightful

status as valid names or synonyms. A few identifications here in-

cluded have already been published.' The genera are arranged in the

systematic order of the accepted names, the species alphabetically

under the genera.

Special attention was given to the investigation of the Heliantheae,

particularly in the Prodromus Herbarium of the DeCandoIles, now
forming a unit in the Delessert Herbarium, Geneva, and in the

Schultz Bipontinus Herbarium, which includes Sprengel's types and

forms a part of the Cosson Herbarium at the Museum d'Histoire

Naturelle at Paris. Schidtz's herbarium includes, besides his own
types and those of Sprengel, a wealth of fragments of types and

authentic specimens from other authors, and the Prodromus Herba-

rium is rich in authentic specimens of earlier writers in addition to De
Candolle's own types. A rather hurried examination was made of all

the Asteraceae of the Humboldt and Bonpland Herbarium at Paris.

Notes, photographs, and in many cases small fragments of types or

significant specimens were obtained of hundreds of species of American

Asteraceae, of which those discussed in this paper represent only the

comparatively small part in which some change of interpretation has

been found necessary. All photographs and fragments obtained are

deposited in the United States National Herbarium.

'In the writer's treatment of Asteraceae in "Trees and shrubs of Mexico,"

by Paul C. Standlcy, Contr. U. S. Nat. Herb. 23: 1401-1641, 1681. 1926, in a

short paper in Proc. BioL Soc. Washington 39: 144, 1926, and elsewhere. Identi-

fications of the Asteraceae described by Bertoloni in liis "Florula Giiatimalensis"

have been given in a separate paper, "Bertoloni's Guatemalan Asteraceae," Bull.

Torrey Club 53: 215-218. 1926, and are not repeated here.
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For assistance in the course of his work abroad, inchiding the oppor-

tunity to take photographs and in many cases to obtain small frag-

ments of types or authentic specimens, the writer wishes to express his

thanks to the following botanists: Prof. H. Lecomte, Mr. F. Gagne-

pain, Mr. P. Danguy, and Mr. R^n6 Metman of the Museum
d'Histoire Naturelle, Paris; Dr. John Briquet of the Herbier Delessert,

Geneva; Dr. G. Beauverd of the Herbier Boissier, now at the

University de Geneve; Dr. A, W. Hill and Mr. J. Hutchinson of ths

Royal Botanic Gardens, Kew; Dr. A. B. Rendle of the British Museum
of Natural History; and the late Dr. B. Daydon Jackson of tho

Linnaean Society of London.

Amaranthus spinosus L. Sp. PI. 991. 1753.

Xanthium parvifolium DC. Prodr. 5: 524. 1836.

DeCandoUe's description of a specimen of Amaranthus spinosus as a ne'sv

species of Xanthium must surely be the most remarkable aberration of that

gifted and industrious botanist. The specimen in the Prodromus Herbarium, a

mere scrap about 4 inches long, densely crowded with young flowers and bearing

abundant spines and reduced rameal leaves, is marked on the original labtsl

"Xniilhium. B. Delessert 1810." It agrees entirely with DeCandoUe's de-

scription, and is unquestionably the specimen he had before him when writing

it. The most likely explanation of his action seems to be that, having kept the

unfortunate scrap next to Xanthium spinosum in his herbarium for a quarter of a

century without closely examining it, and misled by its spines and general appear-

ance—the clustered young flowers being not so very different superficially froro

the clusters of staminate heads of Xanthium, spinosum—he proceeded to describe

it as new for the Prodromus without more than a casual examination.

Vernonia deppeana Less. Linnaea 6: 398. 1831.

Conyza iomentosis {tomentosa in errata) Mill. Gard. Diet. ed. 8. Conyza no. '».

1768. Not Vernonia tomentosa Ell. 1821.

Miller's typo of Conyza tomentosa is preserved in the British Museum and is a

characteristic example of Vernonia deppeana. The identification of this and
Miller's other new species of '^Conyza" has already been the subject of an inter-

esting article by James Britten,^ but as his paper has apparently been overlooked

by American botanists, it is well to call attention again to the identity of certain

of Miller's species. Gleason^ has recently taken up for V. deppeana the earlier

name V. stellaris Llave.^ Llave's description, although probably referring to

V. deppeana, might also apply to V. aschenborniana Schauer, which occurs in the

same region, and it seems inadvisable to adopt his name in the absence of a type
specimen.

Vernonia stellata (Spreng.) Blake, Contr. U. S. Nat. Herb. 22: 587. 1924.

Conyza stellata Spreng. Neu. Entd. 2: 142. 1821.

Vernonia oppositifolia Less. Linnaea 4: 273. 1829.

Sprengel's type, collected by "Otto" (i. e., SeUow) in Brazil, is no. 1009 in the

Sprengel Herbarium, now incorporated in the Cosson Herbarium, and is the

plant usually known as Vernonia oppositifolia.

2 Journ. Bot. Brit. & For. 36: 51-55. 1898.
s N. Amer. FI. 33; 78. 1922.

' In Llave & Lex. Nov. Veg. Descr. 1: 23. 1824.
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Vernonia tarchonanthifolia (DC.) Schultz Bip. Linnaea 20: 507. 1847.

Monosis tarchonanthifolia DC. Prodr. 5: 77. 1836.

Vernonia purpurascens Schultz Bip. in Walp. Repert. Bot. 2: 945. 1843.

OUganthes karmnskii Schultz Bip. Linnaea 20; 505. 1847.

Eremosis tarchonanthifolia Gleason, Bull. N. Y. Bot. Gard. 4: 230. 1906.

Eremosis purpurascens Gleason, Bull. N. Y. Bot. Gard. 4: 233. 1906.

Vernonia tarchonanthifolia (DC.) Schultz Bip., originally based on a specimen

collected by Karwinski in Mexico without definite locality, is represented in the

United States National Herbarium by three sheets from Oaxaca {Pringle 6166,

Conzatii & Gonzalez 554, and C. L. Smith 314). All were originally identified as

V. monosis Schultz Bip., but are referred by Dr. Gleason to F. tarchonanthifolia,

and well agree with DeCandolle's comparatively ample description of that

species. In all the heads are 2-flowered, although described by DeCandolle as

1-flowered; the species evidently varies in this respect. Vernonia purpurascens

Schultz Bip. is now referred by Gleason ^ to the synonymy of Eremosis iomentosa

(Lex.) Gleason {= Vernonia monosis Schultz Bip.), but examination of the type

in Schultz's herbarium, collected by Karwinski at San Pedro Nolasco, Oaxaca,

shows definitely that it is a synonym of V. tarchonanthifolia. The heads were

described by Schultz as 3-flowered, and the achenes as hirtous. Heads examined

by the writer were 2-flowered, and the achenes rather densely glandular and

sparsely pilose, as in V. tarchonanthifolia. OUganthes karwinskii Schultz Bip.,

based on material collected by Karwinski at Capalalpan, Mexico, is, from descrip-

tion, correctly referred by Gleason to V. tarchonanthifolia.

Vernonia tortuosa (L.) Blake, Proc. Biol. Soc. Washington 39: 144. 1926.

Conyza tortuosa L. Sp. PI. 862. 1753.

Conyza scandens Mill. Gard. Diet. ed. 8. Conyza no. U. 1768. Not Vernonia

scandens DC. 1836.

Vernonia schiedeana Less. Linnaea 6: 399. 1831.

The status of these names has already been discussed by the writer,*' as well as

by Britten.^ Although Linnaeus mentioned a now unidentifiable Madagascan

plant both in the Species Plantarum and in his earlier and fuller treatment

in the Hortus Cliffortianus, ^ his description was based on a specimen of

Vernonia schiedeana collected at Veracruz by Houstoun, sent to Linnaeus by

Philip Miller, and now preserved in the "Hortus Cliffortianus" at the British

Museum. Miller's type of Conyza scandens, also in the British Museum, is a

specimen of the same species also collected by Houstoun or grown from seed sent

by him.

Vernonia sp.

Viguiera angustifolia Glaz. Mem. Soc. Bot. France 3: 412. 1910, nomen

nudum.
Glaziou 21603, from "Corrego do Brcjo, au campement, Goyaz," in the Paris

Herbarium, type collection of this undescribed species, is a Vernonia apparently

closely related to if not identical with Vernonia compactiflora Mart., a species

known to the writer only from description.

Elephantopus carolinianus Raeuschel, Nom. Bot. ed. 3. 256. 1797.

Elephantopus carolinianus Willd. Sp. PI. 3: 2390. 1803.

The third edition of Racuschel's Nomenelator, which the writer had oppor-

tunity of examining in the Kew library in 1925, is in the main a mere list of generic

« N. Amer. Fl. 33: 100. 1922.

8 Proc. Biol. Soc. Washington 39: 144. 1926.

7 Journ. Bot. Brit. & For. 36: 52. 1898.

8Hort. Cliff. 405. 1737.
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and specific names arranged by the Linnaean system, with the habitat and dura-

tion added. The only new species in the Syngenesia is Elephantopus caroUnianus

which is described as follows: "1604. Elephantojjvs caroUnianus*) Carolina. 6.''

* "E. foliis radicalibus caulinisque oblongis, basi angustatis, subpilosis, caule

subsimpliei piloso," This is the earliest description of the plant universally known
as E. caroUnianus Willd., and fortunately necessitates no change in its designa-

tion beyond that of the authority. Willdenow's description agrees with that o:;'

Raouschel except for a single word: "E. foliis radicalibus caulinisque oblongin

basi angustatis subpilosis, caule simplici piloso. W." Whether this remarkable

identity in description is due to coincidence only seems questionable. Raeuschel';?

name appears to have been overlooked by all later authors, and is not listed in

"Index Kewensis."

Adenostemma viscosum triangulare (DC.) Benth.; Baker in Mart. Fl.

Bras. 6-: 186. 1876.

Adenostemma triangulare DC. Prodr. 5: 113. 1836.

Fohjmnia corcovadensis Glaz. Mem. Soc. Bot. France 3: 409. 1910, nomeii

nudum.
Fragments of the type number of Glaziou's name (Glaziou 5918, from Corco-

vado, near Carioca brook, Rio Janeiro, Brazil) are in the United States National

Herbarium, obtained from the Paris Museum.

Stevia aalicifolia Cav. Icon. PI. 4: 32, pi 354. 1797.

Stevia angustifolia H. B. K. Nov. Gen. & Sp. 4: 149. 1820.

The type of Stevia angustifolia in the Humboldt and Bonpland Herbarium,

labelled as from "Mexico," is Stevia salicifolia. The leaves are narrowly lan-

ceolate, 7 to 8 cm. long, 7 to 9 mm. wide, entire, and loosely sordid-pilosulous oi

the costa beneath.

Selloa glutinosa Spreng. Nov. Prov. Hal. 36. 1819.

Molina viscosa Hort. Berol.; Spreng. Nov. Prov. Hal. 37. 1819, as synonym..

Not Molina viscosa Ruiz & Pav. 1798.

Gymnosperma glutinosum Less. Syn. Gen. Comp. 194. 1832.

Gymnosperma corymbosum DC. Prodr. 6: 312. 1836.

Gymnosperma muUiflorum DC. Prodr. 5: 312. 1836.

Gymnosperma scoparium DC. Prodr. 5: 312. 1836.

Selloa corymbosa Kuntzo, Rev. Gen. P!. 1: 362. 1891.

Selloa maJiiflora Kuntze, Rev. Gen. PI. 1: 362. 1891.

Selloa scoparia Kuntze, Rev. Gen. PI. 1: 362. 1891.

The generic name Selloa has been independently published for two differert

genera of Asteraceae. The earlier genus of this name, published by Sprengel® in

1819, was based on Selloa glutinosa, supposed to be from Brazil, to which S])reng(;l

later added '" Selloa capensis Spreng., based on Denekia capensis Tliunb. The
latter species is the monotype of Denekia Thunb. (1800),^' an unpreoccupied

name, and Si)rengers action in displacing it by Selloa was of course unjustified

even by the easy nomenclatorial practices of his time. Whether Lessing's course

in giving the new name Gymnosperma ^^ to Selloa Spreng. was a similar act of

piracy, or whether it was due to ignorance of the 1819 publication of Selloa and
the belief that it was published in 1820 and so antedated by Selloa H. B. K., is

now impossible to ascertain. At any rate, the name Gymnosperma was adopted

by DeCandoUe in 1836 and has been used by all subsequent authors except

6 Nov. Prov. Hal. 36. 1819.

"Syst. Veg. 3: 496. 1826.

'^ Prodr. PI. Cap. (no. LVI of introd., also p.) 153. 1800 (brief generic diagno-

sis, with specific name but no specific description); Nov. Geti. PI. 177. 1801.

!2 Syn. Gen. Comp. 194. 1832.
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Kuntze '^ and the present writer," who have restored Selloa Spreng. to the position

to which it is entitled by the law of priority. In 1925 the writer was able to examine
the type of Selloa glutinosa Spreng. in the Schultz Bipontinus Herbarium and the

types of Gymnosperma corymbosum, G. multiflorum, and G. scoparium DC. in

the Prodromus Herbarium and found them all to belong to a single species, for

which the name Selloa glutinosa Spreng. must be used on the basis of priority,

Sprengel's ascription of a Brazilian habitat to the plant was evidently based on
an error originating in the garden at Berlin, whence he described the species.

The second Selloa, described from Mexico by Humboldt, Bonpland, and Kunth
in 1820 and belonging to the Heliantheae, was likewise monotypic. In 1826

Sprengel published for it and for a second species (F. linearis), which he described

from Monte Video, the new name Feaea. This second species, Feaea linearis

Spreng. ,15 -^yag referred by Baker '^ to the synonymy of Spilanihes arnicoides DC.
var. macropoda (DC.) Baker. A. H. Moore, in his revision of Spilanihes, used"
for the latter the name S. decumbens (J. E. Smith) A. H. Moore var. macropoda

(DC.) A. H. Moore, and placed Feaea linearis among his doubtful species. Spren-

gel's type, which the writer examined and photographed in 1925, is a Spilanihes

of the S. decumbens group and appears to be somewhat intermediate between S.

decumbens var. macropoda (DC.) A. H. Moore and var. leptophylla (DC.) A. H.

Moore of Moore's revision. Sprengel's diagnosis of Feaea is very clearly based

on that of Selloa H. B. K. and his first species is F. plantaginea {Selloa plantaginea

H. B. K.), so that there can be no question that this species is to be taken as the

type of his genus. Unfortunately the name is preoccupied by the earlier Feea

Bory,'* now considered a synonym of Trichomanes but regarded as valid by ear-

lier authors (Gaudichaud in 1826, Presl in 1843, Brongniart in 1849). Both

genera were named for the same botanist, A. L. A. Fee, and the difference in

spelling is so slight that the names must be regarded as homonyms. Sprengel's

name has, in fact, been "corrected" by Kuntze to Feea. Inasmuch as no other

generic name has been proposed for Selloa H. B. K., a new one must be provided.

The synonymy of this genus and species will then be as follows:

Ftjaella Blake, nom. nov.

Selloa H. B. K. Nov. Gen. & Sp. 4; 265. 1820. Not Selloa Spreng. 1819.

Feaea Spreng. Syst. Vcg. 3: 362, 581. 1826. Not Feea Bory, 1824.

Feea Kuntze, Rev. Gen. PI. 1: 338. 1891.

Feaella plantaginea (H. B. K.) Blake.

Selloa plantaginea H. B. K. Nov. Gen. & Sp. 4: 266. pi. 395. 1820.

Feaea plantaginea S[)reng. Syst. Veg. 3: 581. 1826.

Feea plantaginea Kuntze, Rev. Gen. PI. 1: 338. 1891.

Sabazia subnuda Robins. & Seat. Proc. Amcr. Acad. 28: 108. 1893.

Qutierrezia neaeana (DC.) Schultz Bip.

Brachyris neaeana DC. Prodr. 5; 313. 1836.

This species, described by DeCandolle from material collected by N6e with-

out definite locality but "verisim. ex Mexico aut ex Chili," has apparently not

been collected again. At aiu' rate, the writer has been unable to match the plant,

on the basis of an examination of the type, with any species known from the

'3 Rev. Gen. PI. 1: 361. 1891.

1* In Standley, "Trees and shrubs of Mexico," Contr. U. S. Nat. Herb. 23:

1484. 1926.

15 Syst. Veg. 3: 581. 1826. :

'Bin Mart. Fl. Bras. 6»: 234. 1884.

'7 Proc. Amer. Acad. 42: 550. 1907.

'8 Diet. Class. Hist. Nat. 6: 446. 1824. (Genus and two species described.)

81746—30 2
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west coast of South America; it is not one of the Mexican species. The followin^j

description will facilitate its recognition: SufFruticuIose, about 4-stemmed, 6 cm.

high, glabrous and glutinous; leaves linear-oblanceolate. obtuse or acutish, thii

lower up to 22 mm. long, 2 mm. wide; heads 1 to 4, on pedicels up to 1.3 cm.

long; involucre subcampanulate, 6 mm. high, 5 mm. thick, few-seriate, the phyl-

laries few, appressed, triangular to oblong, acuminate to an obtusish apex or thi?

inner obtusish, scarious-margined, not ciliate, the herbaceous tip shorter than the

indurate base, much shorter in the innermost; rays 6 or more (8 to 10, aecordini;

to DeCandolle), the lamina oval, 4 mm. long; receptacle fimbrillate; young

disk achenes hispidulous, the pappus of about 10 oblong-linear obtuse squamellae^

alternately unequal, 1.5 and 1.2 mm. long.

The name Gutierrezia neaeana, used by Sehultz Bipontinus '" in 1855 without

very definite citation of synonym, is here given proper standing. Schultz's-

entire treatment was as follows: " Zu Gutierrezia mtissen ausser den von A.

Gray gezogenen Arten noch gerechnet wcrden:

" Gutierrezia (Brachyris) paniculaia Sch. Bip.

" — —

-

Neaeana Sch. Bip.

" — (Hemiachyris Schauer) glutinosa Sch. Bip."

Gutierrezia resinosa (Hook. & Arn.) Blake.

Galinsogea ? resinosa Hook. & Am. Bot. Beechey Voy. 32. 1830.

Odontocarpha poeppigii DC. Prodr. 5: 72. 1836.

Brachyris paniculaia DC. Prodr. 5: 313. 1836.

Gutierrezia paniculaia A. Gray, PI. Wright. 2: 78. 1853, in text,

Bahia resinosa DC; Hook. & Jacks. Ind. Kew. 1: 264. 1893, as synonym of

Galinsoga resinosa.

The types of Galinsogea? resinosa Hook. & Arn., Odontocarpha poeppigii DC.,,

and Brachyris paniculaia DC. belong to the same species. Gutierrezia linearifolia

Lag., type species of the genus, described as from Mexico, is perhaps identica',

as has been suggested by GraVj^" but in view of the insufficiency of the original

description it would be unwise to take up this name for it at the present time.

Lepidophyllum phylicaeforme (Meyen) Hieron.; R. E. Fries, Nov. Act. So(v

Sci. XJpsal. IV. 1 : 77. 1905.

Baccharis phylicaeformis Meyen, Reis. Erd. 2: 31. 1835.

Paraslrephia ericoides Nutt. Trans. Amer. Phil. Soc. n. ser. 7: 450. 1841.

Vernonia phylicaeformis Walp. Nov.Act. Acad. Caes. Leop. Carol. 19: Supp^.

1: 252. 1843.

The genus Paraslrephia Nutt,,^! with the single species P. ericoides, was
described from fragmentary specimens brought from near Arequipa by Cursor;.

It was said to have heterogamous heads with the outer flowers tubular, 5-tootliecl,

and staminate, and the inner filiform, obliquely 2-toothed, and pistillate. The
generic name (from Trapct<7Tpi4>03, to divert; "to invert," Nuttall) was given in

allusion to this supposed inversion of the arrangement (pistillate flowers outside,

hermaphrodite inside) which is universal in heterogamous heads of Asteraceat;.

As indicated by Bentham,^^ Nuttall's description must have been based on abnor-

mal specimens or more probably on erroneous observation. The genus was
retained by Bentham and Hooker, and placed in tlie Baccharideae next to

Baccharis, Nuttall's species being equated with Baccharis phylicaefor?nis Meyen.

"Flora 38: 115. 1855.

zoSyn. Fl. l^: 115. 1884.

21 Trans. Amer. Phil. Soc. n. ser. 7: 449. 1841.

"Benth. & Hook. Gen. PI. 2: 286. 1873.



'W^^^

BLAKE—TYPE SPECIMENS OF AMERICAN ASTERACEAE 233

O,. Hoffmann ^s also retained the genus in the same position, with the suggestion
that it might be a Lepidophyllum. When Hieronymus' herbarium transfer of

Meyen's name was published by R. E. Fries, no reference was made to Nuttall's

name. An examination of Nuttall's fragmentary type in the British Museum
shows that his plant is a Lepidophyllum apparently identical in all features but
one with a collection (R. E. Fries 675, from Argentina) distributed as L. phylicae-

forme (Meyen) Hieron. In Nuttall's plant the stem is densely white-tomentose,
as it is described in Meyen's original, which also came from Arequipa. Fries 675
has the stem and even the young branchlets glabrous and glutinous, and evidently

represents Walpers' var. lucida of "Vernonia phylicaeformis." This plant,

diiflfering so far as is known only in its lack of tomentum, may prove to represent a
distinct species, but the material at hand is entirely inadequate for decision.

The generic name Parastrephia Nutt. (1841) can now be referred definitely to the

synonymy of Lepidophyllum Cass. (1816).

Distasis heterophylla Hemsl. Biol. Centr. Amer. Bot. 2: 119. 1881.

This little plant continues to be known only from the scanty original collection

by Thomas Coulter (no. 406) from "Xalapa" (i. e. Jalapa, Veracruz). Gray
considered that it "is hardly of this genus [Chaetopappa], probably not of the
tribe." 2* Before its description by Hemsley, it was given critical mention by
Bentham and Hooker,2s who stated that the disk corollas were at least sometimes
4-merous and the pappus of 4 or 5 short lacerate paleae and 1 to 3 slender caducous
awns. Hemsley described the disk corollas as 4 or 5-merous and the pappus as

of 4 or 5 lacerate paleae with no seta or 1 (or 1 to 3 according to Bentham and
Hooker). The writer's dissections of flowers from a fragment of a head of the

type presented from Kew do not entirely agree with either of these accounts.

In all flowers in place in the head, as well as in most of the loose ones, the pappus
in both ray and disk consisted of several squamellae, about 0.4 mm. long, united

into a cup and lacerate-fimbriate for nearly or quite their whole free length (about

one-fifth to one-half the total length). In one ray flower a single hispidulous

bristle about 1.5 mm. long was present. The achenes, none of which seemed
perfectly mature, were 2 to 4-nerved and sparsely hirsute. The rays were tiny,

about 2 or 3-seriate, the short erect ligule varying from oblong, 3-denticulate, and
much shorter than the style to linear, entire, and subequal to the style. The
style branches in the disk were oblong, with strong stigmatic lines and short

obtuse depressed-triangular papillate appendages. The disk corollas were nearly

always 5-merous, only a single 4-merous corolla being found. Among the loose

flowers in the pocket was a little cluster of very young disk flowers with a pappus
of 5 slender awns 2,4 mm. long alternating with 6 oblong fimbriate free squamellae
about 0.4 mm. long. These agree very well with those of Chaetopappa asteroides

DC. and apparently belong to that species and were accidently introduced into

the pocket.

Distasis heterophylla differs from the three better known species of Chaetopappa
in its numerous, 2 or 3-seriate, tiny rays with erect ligules (of unknown color, but
probably white), and its trifid or pinnatifid leaves, as well as in its perennial

duration. Chaetopappa asteroides var. imberbis A. Gray, a rare form, is described

as lacking awns and having the pappus paleae sometimes coroniform-concreted.

D. heterophylla, consequently, seems properly regarded as a member of the genus
Chaetopappa, aberrant in the character of its rays but not meriting generic

distinction.

23 In Engl. & Prantl, Pflanzenfam. 4«: 172. 1890.

2*Syn. Fl. V: 165. 1884.
25 Gen. PI. 2: 268. 1873, under Distasis.
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The synonymy of this genus is involved. The first name given it, Chaetanthera

Nutt.,26 based on C. asteroides Nutt., had already been used by Ruiz and Pavon

for a valid genus of Compositae. In an erratum slip bound in the copy of this

volume in the library of the United States Department of Agriculture the name

is corrected to Chaetaphora (sic), and the latter name is given in the index to the

volume (p. 409), where Chaetanthera does not appear. This name also was

preoccupied, having been used by Schraiik (or Agardh), and also by Bridel (in

the forms Chaetophora and Chaetephora) . DeCandollc consequently renamed '''

the genus Chaetopappa, citing "Cliactophora Nutt. in litt. 1825" as a synonyn:.

On a previous page DeCandoUe ^^ had published the genus Distasis, based on

D. modesta. Soon afterward Rafinesq\ie ^^ published the genus Diplostelmc,

with three "species," all of which arc reducible to Chaetopappa asteroides. In

1849 Gray 30 published " Diplostclma, Nov. Gen. (non Raf.) ", based on D.

bellioides, which he somewhat doubtfully regarded as a new genus closely allied to

Chaetopappa but distinguished by various minor characters. His explanation of

his use of a name, already employed l\v Rafinesquc for a genus Gray regarded as a

synonym of Chaetopappa, is of interest: "To avoid an increase of synonymy ia

case the discovery of intermediate forms sliould invalidate these distinctions, I

have taken up for the name of this genus a superseded synonyme of Chaetopappa.*

The genera Distasis and Chaetopappa were regarded as distinct by Bentham and

Hooker, who were followed by Hemslcy, but were rightly united by Gray "

in 18S0. Gray unfortunately adopted the posterior name Chaetopappa. The

use of the prior name Distasis is required by the American Rules, and the two

following species should be referred to it.

Distasis asteroides (Nutt.) Kuntze, Rev. Gen PI.

Chaetanthera asteroides Nutt. Journ, Acad. Phila.

Chaetopappa asteroides DC. Prodr. 5: 301. 1836.

Chaetaphora asteroides Nutt. Journ. Acad. Phila.

Distasis parryi (A. Gray) Kuutzo, Rev. Gen. PI.

Chaetopappa parryi A. Gray, Proc. Amer. Acad,

Aster moranensis H. B. K. Nov. Gen. & Sp. 4: 93. 1820.

Aster lima Lindl. in DC. Prodr. 5: 230. 1836.

Aster lindenii Schultz Bip. in Seem. Bot. Voy. Herald 302. 1856.

Aster ehrenbergii Schultz Bip. in Seem, Bot. Voy. Herald 302. 1856.

Aster purpurascens Schultz Bip. in Seem. Bot. Voy. Herald 303. 1856.

The type of Aster moranensis H. B. K. {Bonpland 4113, from Moran) proves to

be identical with the characteristic Mexican species almost universally known £.s

A. lima Lindl. The types of Aster lindenii (Linden 1170), A. ehrenbergii {C.

Ehrenberg 791b and 747, from "prope Regie"), and A. purpurascens Schultz Bij).

(C. Ehrenberg 474), all in the Schultz Bipontinus Herbarium, belong to the same

species. Schultz's three species were described as "species vel varieties" allied

to A. lima. The color of the rays in this species is not definitely known, and may
be variable. Lindley says they arc purple, but Kunth and Schultz dcscrifce

them as white. Not improbably they are normally white at first, turning purplish

in age, as in some other species of Aster.

1: 334. 1891, as D. asterodea.

7 111. 1834.

7: 409 (index) 1837.

1: 334, 1891.

16 :82. 1880.

rejourn. Acad. Phila. 7: 111. 1834.

" Prodr. 5: 301. 1836.
2s Prodr. 5: 279. 1836.

^" New Fl. N. Amer. 2: 44. "1836" (1837).
s" Mem. Amer. Acad. n. ser. 4: 72, footnote. 1849.

31 Proc. Amer. Acad. 16: 82. 1880.
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Bentham and Hooker ^^ referred A, "limae," A, lindenii, and A. ehrenbergii

Schultz Bip. to A. riparius H. B. K., but apparently incorrectly. Gray^^ treats

A. riparius as a species of southern Arizona and Mexico, with the synonym
A. sonorae A. Gray.

Erigeron spathulatus Vahl in West, Bidr. Beskr. St. Croix 303. 1793.

Erigeron chinensis Jacq. PI. Hort. Schonbr. 3: 30. pi. SOS. 1798.

Conyza apurensis H. B. K. Nov. Gen. & Sp. 4: 73. 1820.

Erigeron apurensis Griseb. Fl. Brit. W. Ind. 365. 1861.

The type (Bonpland, irora Rio Apure, in humidis) of Conyza apurensis H. B. K.
jjroves to be identical with the common tropical American Erigeron spathulatus

Vahl, and the name can now be referred to the synonymy of that species. Grise-

bach, who transferred Conyza apurensis to Erigeron, recorded it from St. Vincent,

Trinidad, and Mexico to Venezuela. Erigeron spathulatus Vahl he listed only

from Antigua and the Virgin Islands. His descriptions of the two species agree

(ilosely in practically every feature, the only difference of any apparent con-

sequence being the key character of pappus (1-serial in E. spathulatus, 2-serial,

with outer series minute, in E. apurensis) . Study of material of the plant com-
moidy called Erigeron spathulatus from various localities, including the island of

St. Croix (the type locality), shows that the long bristles of the essentially 1-seriate

pappus are interspersed with a few very short ones, and that in addition there

are often overlapping hairs from the apex of the achene which suggest a minute

setaceous exterior pappus as described by Grisebach for E. apurensis. There

seems no reason to doubt that the distinction attempted by Grisebach had

no basis in fact, and that his E. spathulatus and E. apurensis are to be united

under the earlier name, E. spathulatus Vahl.

Hauman-Merck ^* has adopted for this species the name Erigeron chinensis

Jacq., considering E. spathulatus as a "synonyme de E. chinensis, d'apres Hierony-

mus (Herb, de Berlin)." .Jacquin's species, based on plants grown from seed

sent from the Cape of Good Hope and said to be originally from China, certainly

agrees well enough botli as to description and plate with E. spathulatus. As his

name is several years later than Vahl's, it is fortunately not necessary to adopt it.

It was used by Baker,^^ who gave Conyza apurensis and Erigeron apurensis us

synonyms, but did not mention E. spathulatus.

Baccharis glutinosa Pers. Syn. PI. 2: 425. 1807.

Molina viscosa Ruiz & Pav. Syst. Veg. Peruv. Chil. 207. 1798. Not Baccharis

viscosa Lam. 1783.

Baccharis coerulescens DC. Prodr. 5: 402. 1836.

Baccharis alamani DC. Prodr. 5: 402. 1836.

Baccharis longifolia DC. Prodr. 6: 402. 1836.

The types of Baccharis coerulescens {Berlandier 2343), B. alamani (Alamdn),

and B. longifolia DC. {Berlandier 624 and 653) have been examined by the

writer and found to be referable to the common Baccharis glutinosa. The first

two have commonly been so referred, but the last was apparently first placed in

the synonymy of B. glutinosa by the writer ^^ in 1926.

Bacccharis pilularis DC. Prodr. 5: 407. 1836.

Baccharis consanguinea DC. Prodr. 5: 408. 1836.

Baccharis congesta DC. Prodr. 5: 410. 1836.

23 Gen. PL 2: 272. 1873.

=3 Syn. Fl. 12; 202. 1884.

»* Anal. Mus. Nac. Buenos Aires 24: 423. 1913.
S5 In Mart. Fl. Bras. 6 3; 31. 1884.

2« Blake in Standi. Contr. U. S. Nat. Herb. 23: 1506. 1926.
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Examination of the type of Baccharis congesta DC. ("Mexico ad Real del

Monte," Haenke) shows that it is to be referred to the Californian B. pilularis DC,
and that, like so many of Haenke's plants, it was mislabelled as to locality. A
similar error has been shown by Gray in the case of B. haenkei DC, also described

from "Real del Monte," when in fact it is B. douglasii DC. and was undoubtedly

collected in California. The descriptions indicate that B. pilularis was based on

the procumbent form of the species, B. consanguinea and B. congesta on the erect

one.

Baccharis squarrosa H. B. K. Nov. Gen. & Sp. 4: 67. 1820.

Baccharis secmanni A. Gray, Proc. Amer. Acad. 15: 33. 1879.

The type of Baccharis squarrosa, from Guanajuato, is the same species a,3

B. seemanni A. Gray. It bears an annotative label written by Dr. Gray in

May, 1887, on his last voyage to Europe, suggesting that it be compared witli

that species. Tlie equation of the two names was made by the writer, without

discussion, in Standley's "Trees and shrubs of Mexico." ^^

Baccharis thesioides H. B. K. Nov. Gen. & Sp. 4: 61. 1820.

Baccharis ptannicaefoUa DC. Prodr. 5: 419. 1836.

Baccharis sulcata DC. Prodr. 5: 419. 1836.

Examination of the types of Baccharis ptarmicaefoUa (Berlandier 572) an<i

B. sulcata DC (Mendez) shows that both are properly placed in the synonymy
of B. thesioides H. B. K. Baccharis ptarmicaefoUa was so referred by Gray in

the Synoptical Flora, and B. sulcata by the writer. ^^ The type of the latter is

the narrowest-leaved form of the species, with linear or barely linear-oblanceolate

leaves up to 3.7 cm. long and 3 mm. wide, bearing 3 to 6 pairs of sharp teetti

above the middle.

Archibaccharis serratifolia (H. B. K.) Blake.

Baccharis serratifolia H. B. K. Nov. Gen. & Sp. 4: 59. 1820.

Baccharis mucronata H. B. K. Nov. Gen. & Sp. 4: 60. 1820.

Baccharis micrantha H. B. K. Nov. Gen. & Sp. 4: 60. 1820.

Pluchea florihunda Hemsl. Diag. PL Mex. 2: 32. 1879.

Hemibaccharis mucronata Blake, Contr. U. S. Nat. Herb. 20: 550. 1924.

Archibaccharis mucronata Blake in Standi. Contr. U. S. Nat. Herb. 23: 1508.

1926.

The name Baccharis mucronata H. B. K. has been in current use for a common
Mexican species now referred to the closely related genus Archibaccharis Heering
(Hemibaccharis Blake), while the identity of B. serratifolia and B. micrantha
has apparently never been ascertained. Examination of the types in the Paris

Herbarium, all of which are staminate, shows that all three are conspecifi(!.

Owing to priority of position, the name to be adopted for the species is unfortu-

nately Baccharis serratifolia, rather than the well known B. mucronata. The
types of the first two came from the State of Guanajuato, between Santa Rosa
and Los loares, and that of the third from near the city of Guanajuato.

Pluchea odorata (L.) Cass. Diet. Sci. Nat. 42: 3. 1826.

Conyza odorata L. Syst. Nat. ed. 10. 2: 1213. 1759.

Conyza cortesii H. B. K. Nov. Gen. & Sp. 4: 75. 1820.

Pluchea cortesii DC Prodr. 5: 452. 1836.

The writer's doubtful reference ^^ of Conyza cortesii H. B. K. to the synonymy
of Pluchea odorata has been confirmed by examination of the type (Bonpland

37 Contr. U. S. Nat. Herb. 23: 1505. 1926.
38 In Standi. Contr. U. S. Nat. Herb. 23: 1506. 1926.
»» In Standi. Contr. U. S. Nat. Herb. 23: 1510. 1926.
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3982, from Cuernavaca) in the Humboldt and Bonpland Herbarium at Paris.

Hemsley *" listed the species in full both as Conyza cortesii and as Pluchea cortesii.

Pluchea salicifolia (Mill.) Blake.

Conyza salicifolius (salicifolia in errata) Mill. Gard. Diet. ed. 8, Conyza no. 6.

1768.

Baccharis adnata Humb. & Bonpl.; Willd. Enum. PL 2: 870. 1809.

Conyza adnata H. B. K. Nov. Gen. & Sp. 4: 74. 1820.

Pluchea subdecurrens Cass. Diet. Sci. Nat. 42: 4. 1826.

Pluchea adnata Mohr, Contr. U. S. Nat. Herb. 6: 790. 1901.

Conyza salicifolia was described by Miller from Veracruz, with the citation

of a polynomial name from Houstoun's manuscript. The specimen from Hous-
toun in the Banksian Herbarium mentioned by Britten *^ was not found by the

writer, but the other specimen of the species from Houstoun in the Sloane Her-

barium (vol. 292, folio 67) was found to be a good match for Purpus 3121, a

characteristic example of the plant usually known as Pluchea subdecurrens.

Miller's name, which is sufficiently defined by his description, must conse-

quently be adopted for the species.

Delilia biflora (L.) Kuntze, Rev. Gen. PI. 1: 333. 1891, as Delilea.

Milleria biflora L. Sp. PI. 919. 1753.

Milleria triflora Mill. Gard. Diet. ed. 8. Milleria no. 4. 1768.

Delilia berierii Spreng. Bull. Soc. Philom. 1823: 54. pi 1 [
= 2], 1823.

Meratia sprengelii Cass. Diet. Sci. Nat. 30: 66. 1824.

Elvira marlyni Cass. Diet. Sci. Nat. 30: 68. 1824.

Elvira biflora DC. Prodr. 5: 503. 1836.

Milleria trifolia Hook. & Jacks. Ind. Kew. 2: 238. 1894, sphalm.

The name Elvira Cass., in general use for a century for a small genus of the

i;ribe MiUerinae, must give way to Delilia Spreng., proposed a year earlier.

Sprengel's type, grown from seed collected by Bertero on the Rfo Magdalena,

Colombia, has been examined by the writer in the Schultz Bipontinus Herbarium.

Through some error of observation Sprengel described the single achene in the

3-flowered head as bearing at its apex one pistillate and two hermaphrodite

corollas, on which account he suggested the group name Synanthae for the

"tribus seu ordo singularis" which he took it to represent among the Compositae.

<!^assini, who knew the plant only from Sprengel's description and plate, a year

later corrected Sprengel's remarkable error and recognized the true affinity of

ihe plant, but was led to retain the genus as distinct from Elvira, which he

proposed at the same time for Milleria biflora L. There being already a genus

Lilaea dedicated to the same botanist that Sprengel sought to honor, Cassini

deemed it proper to rename the genus and species, but his own choice of name was

unfortunate, there being an earlier Meratia of Loiseleur (1818). Kuntze, without

examining Sprengel's publication, took up his name for the genus (misspelling

it Delilea) on the basis of Cassini's discussion.

Miller's type of Milleria triflora, collected at "Campeachy" by Robert Millar

^nd now in the British Museum, is also referable to Delilia biflora. His name
apparently has not previously been referred to synonymy. In the Index Kewen-
sis it is given as Milleria trifolia.

JVIilleria quinqueflora L. Sp. PI. 919. 1753.

Milleria glandulosa DC. Prodr. 5: 503. 1836.

The type of Milleria glandulosa DC, (Berlandier 955, collected at Cuernavaca,

Morelos, Mexico, October 20, 1827), examined by the writer in the Prodromus
Herbarium, is ordinary M. quinqueflora L.

+0 Biol. Centr. Amer. Bot. 3: 126, 133. 1881.

*i Journ. Bot. Brit. & For. 36: 52. 1898.
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Clibadium sylvestre (Aubl.) Bail]. Hist. PL 8: 307. 1882.

Baillieria sylvestris Aubl. PI. Guiaii. 2: 807. 1775.

Baillieria barbasco H. B. K. Nov. Gen. & Sp. 4: 288. 1820.

Clibadium vargasii DC. Prodr. 5: 506. 1836.

The types of Clibadium vargasii DC. {Vargas 13, Caracas) and Baillieria

barbasco H. B. K. {Humboldt & Bonpland, "in umbrosis Javitae,") belong to

C. sylvestre. The name B. barbasco was omitted from O. E. Schulz's revision of

the genus Clibadium.*^ The identification of Aublet's type of Baillieria sylvestri.i

has been discussed by the writer.''^

Ichthyothere linearis (Bcnth.) Baker in Mart. FL Bras. 6^: 154. 1884.

Latreillea linearis Benth. Ann. Nat. Hist. 2: 110. 1839.

Ichthyothere angustifolia Glaz. Mem. Soc. Bot. France 3: 408. 1910, nomen

nudum.
Examination of the type number of Ichthyothere angustifolia Glaz. {Glazio^i

21572, from " Guabiroba, au Morro Cubatao, Goyaz," in the Paris Herbarium),

a name published without description, shows it to be referable to /. linearis

(Benth.) Baker, the type of which {Pohl 472) has also been examined.

Ichthyothere terminalis (Spreng.) Blake, Journ. ^Yashington Acad. Sci,

11: 301. 1921.

liolandra terminalis Spreng. Syst. Vcg. 3; 673. 1826.

Broteroa trinervata DC. Prodr. 5: 636. 1836, as to specimens cited, not as t3

description.

Sprengel's typo (Brazil, "Otio"), no. 1932 in his herbarium, has been examined

in the Schultz Bipontinus Herlmrium. Although DeCandolle's description of

Broteroa trinervata {Nauenbergia trinervata Willd.,*"' Broiera trinervata Pers.*')

agrees with Flaveria trinervia (Spreng.) Mohr, to which it is usually referred,

the specimens so labeled in the Prodromus Herbarium {Vargas 239, evidently

the principal basis of DeCandolle's citation of specimens; also Schomburgk

247 of 1838 and two other sheets, one numbered 238, without collector's name
/collected by Vargas?], the other unlabeled) are all Ichthyothere terminalis.

Polyninia connata (Spreng.) Blake.

Gymnolomia connatum Spreng. Syst. Veg. 3: 610. 1826.

Folymnia silphioides DC. Prodr. 5: 516. 1836.

Sprengel's Gymnolomia connatum, like many others of his briefly described

new species of Compositae, has remained uiudcntiticd. It was described as from

"Brasil. Sello, " but the type, now in the Schultz Bipontinus Herbarium, :,s

labeled "Monte Video." Its identity with Polymnia siliphioides DC. is noted

by Schultz on the label of the type.

Baltimora recta li. Mant. PL 288. 1771.

Weddia populifolia Hook. & Arn. Bot. Beechcy Voy. 435. 1841.

Baltimora scolospermum Stectz in Seem. Bot. Voy. Herald. 154. 1853.

Baltimora scolospermum var. panamensis Steetz in Seem. Bot. Voy. Herald

154. 1853.

Mela7Hpodium bonairense Boldingh, FL Dutch W. Ind. 2: 107. pi. 9. 1914.

Baltimora ovata Rusby, Descr. New S. Amer. PL 151. 1920.

Examination of the types or authentic specimens of Wedelia populifolia (Realejo,

Nicaragua, Sinclair, in Kew Herbarium), Baltimora scolospermum var. panamensis

Steetz {Seemann 59, Panama, British Museum), Melampodium bonairen.ie

<^ Bot. Jahrb. Engler 46: 613-628. 1912.

« Contr. Gray Hc;rb. 52: 4. 1917.

" Sp. PL 3: 2393. 1803.

^^ Syn. PL 2: 498. 1807.
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Boldingh {Boldingh 7401, a cited specimen but not the type collection, in Kew
Herbariuna and Paris Museum), and Baltimora ovaia Rusby (Herbert H. Smith

536, near Santa Marta, Colombia, N. Y. Bot. Gard.) has shown that all are

referable to the synonymy of the widespread and weedy Baltimora recta L.,

described by Linnaeus from specimens grown at the Upsala garden and supposed

to have originated in "Marilandia, ad urbem Baltimore." This species, which
ranges from Mexico to the West Indies and south to Brazil, but has never been

recorded with certainty from the United States, is somewhat variable in size of

head and decidedly so in respect to the presence or absence of tubercles or wings

on the fruit, but the differences seem purely individual and not correlated with

geographic areas. Plukenet's figure (Mantissa, pi. 342, sixth figure) cited by
Linnaeus for this plant, certainly belongs to Verbesina occidentalis (L.) Walt.,

to which (as Sigesbeckia occidentalis) it was referred by Linnaeus in the second

edition of the Species Plantarum. Numerous other synonyms, long known to

belong to this species, are here omitted. Some years ago the TJ. S. National

Herbarium received specimens collected in eastern Java in 1920 by C. A. Backc,

accompanied by the statement that the plant has run wild in that region.

Franseria artemisioides Willd. Sp. PI. 4: 378. 1805.

Ambrosia arborescens Mill. Gard. Diet. ed. 8. Ambrosia no. 5. 1768. Not
Franseria arborescens T. S. Brandeg. 1903.

Xanthium fruticosum L. f. Suppl. PI. 418. 1781. Not Franseria fruticosa Phil.

1891.

Ambrosia frutescens Lam. Encycl. I: 128. 1783, as synonym.

Miller's Ambrosia arborescens was grown at Chelsea from seed, originally

from "Peru," sent him by Bernard de Jussieu. His specimen in the British

Museum, labeled "Hort.," is of the present species, as is the specimen of

Xanthium fruticosum L. f. in the Linnaean Herbarium. In the Index Kewensis

Miller's name is left as a valid species, while Ambrosia arborescens of Lamarck ^^

is referred to Franseria artemisioides. Lamarck attributes the name to Miller's

Gardeners Dictionary, however, and his plant is identical with that of Miller.

The Paris Royal Gardens name, Ambrosia frutescens, cited by Lamarck as a

synonym, is omitted from the Index Kewensis.

Laxmannia arborea J. & G. Forst. Char. Gen. PL 94. pi. ^7. 1776.

Petrobium arboreum R. Br.; DC. Prodr. 5: 502. 1836.

Pharetranihus ferrugineus Klatt, Flora 68: 204. 1885.

The uncertainty attaching to the locality where Cuming collected his no.

2454, on which Klatt based his genus Pharetranthus, has been discussed by Dr.

B. L. Robinson.''^ The plant in question has been known almost universally as

Petrobium arboreum R. Br., but its correct name, as Dr. Robinson has shown,

is Laxmannia arborea. Klatt attributed the plant to the Philippine Islands,

whereas it is definitely known only from St. Plelena. The sheet in the Schultz

Bipontinus Herbarium is accompanied by a handwritten label, "Cuming 2454

PL Ins. Philippin."; but another label, in an unrecognized hand, bears the

correction: "Petrobium arboreum. Ins. St. Helena nee Philippin. " A specimen

of the same number at Kew is marked "Petrobium arboreum. St. Helena-Cuming
1841 " in Bentham's hand on the original label. Any possible doubt remaining

as to the locality of Cuming 2454 is removed by the list of his collecting localities

given in Merrill's excellent account '^ of his life, where it is shown that the general

*« Encycl. 1: 128. 1783.

" Proc. Amer. Acad. 47: 207-208. 1911.

<8 E. D. Merrill, "Hugh Cuming's letters to Sir William J. Hooker," Philippine

Journ. Sci. 30: 153-185. pi. 1. 1926.—List of localities, p. 175.

81746—30 3
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label "Ins. Philippinae 1841" was used for all his plants, including those from

the Philippines, Malay Peninsula, Singapore, Sumatra, and St. Helena, and
that Nos. 2444 to 2464 were collected on St. Helena.

Tragoceros americanum (Mill.) Blake.

Calendula americana Mill. Gard. Diet. ed. 8. Calendula no. 10. 1768.

Tragoceras microglossum DC. Prodr. 5: 533. 1836.

The type of Miller's Calendula americana in the British Museum, collected at

"Vera Cruz" by William Houstoun or grown by Miller from seed sent by him, is

identical with Pringle 2450 and Rose 3672, both from Jalisco. The second speci-

men mentioned has also been compared by the writer with the type of Tragoceras

microglossum DC. (Mendez^ "pro v. Leonina ultra Guanaxato") and found

identical. It is doubtful whether T. scJiiedeanum Less, be not a form of the same
species with slender-pediceled heads.

Philactis zinnioides Schrad. "Ind. Sem. Hort. Goett. 1831;" Linnaea 8: Litt.

24. 1833.

Grypocarpha hebeclada Blake, Contr. Gray Herb. 52; 35. 1917.

The identity of the genus Philactis Schrad.," based on the single species

Philactis zinnioides (from Mexico, Spangenberg) , has remained a puzzle to sub-

sequent students of Asteraeeae. In Bentham and Hooker's Genera Plantarum,

and in Engler and Prantl's Naturlichen Pflanzenfamilien, it is associated with

Tragoceros and Zinnia, and is distinguished by its combination of elongate recep-

tacle, sterile disk, and aristate achenes. The examination of an authentic speci-

men {Schrader, Hort.Gotting., 1832) in the Prodromus Herbarium, together with

a copy of the excellent unpublished plate referred to by DeCandolle,^'' has

revealed its identity with Grypocarpha hebeclada Blake. The description of the

disk flowers as sterile, which has helped to conceal its identity, was due to their

failure to produce fruit under conditions of cultivation. The young achenes in

Schrader's specimen have every appearance of being fertile, as they are in wild

specimens. A specimen of Galeotti 2468 (Oaxaca, altitude 1525 to 2135 meters),

in the general collection of the Delessert Herbarium, belongs to the same species.

The only other species that has been referred to Philactis is P. longipes A. Gray,

which is properly a Heliopsis and to be known as Heliopsis longipes (A. Gray)
Blake."

P/iiiadisconsistsof three closely related species, which are keyed and briefly

described ^'^ under Grypocarpha in the writer's treatment of the Asteraeeae in

Standley's "Trees and shrubs of Mexico". The generic names Sanviialiopsis

Schultz Bip.^ and Grypocarpha Greenm.^* must now be referred to the synonymy
of Philactis, and the two species following transferred to it.

Philactis liebmannii (Klatt) Blake.

Zinnia liebmannii Klatt, Leopoldina 23: 89. 1887.

Sanviialiopsis liebmannii Schultz Bip.; Klatt, Leopoldina 23: 89. 1887, as

synonym.
Grypocarpha liebmannii Blake, Contr. Gray Herb. 52: 35. 1917,

Mclanthera fruticosa T. S. Brandeg. Univ. Calif. Publ. Bot. 10: 421. 1924.

""Ind. Sem. Hort. Goett. 1831;" Linnaea 8: Litt. 24. 1833.
w Prodr. 5: 534. 1836.

" Contr. U. S. Nat. Herb. 22: 608. 1924.
" Contr. U. S. Nat. Herb. 23: 1527. 1926.

« Sanviialiopsis Schultz Bip.; Benth. & Hook. Gen. PL 2: 357. 1873, hyponym;
Greenm. Proc. Amer. Acad. 41: 261. 1905.

« Grypocarpha Greenm. in Sarg. Trees & Shrubs 1: 145. pi. 73. 1903.
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Philactia nelsoniii (Greenm.) Blake.

Gnjpocarpha nelsonii Greenm. in Sarg. Trees & Shrubs 1: 145. jtl. 73. 1903.

Sanvitaliopsis nelsonii Greenm. Proc. Amer. Acad. 41: 261. 1905.

Zinnia maritlma H. B. K. Nov. Gen. & Sp. 4: 251. 1820

Anaitis acapulcensis DC. Prodr. 5: 629. 1836.

In Bentham and Hooker's Genera Plantarum ^^ the monotypie genus Anaitis

DC.^® is referred to Sanvitalia, on the basis of De Candolle's description and of the

examination of an authentic specimen in the Cosson Herbarium. This disposi-

tion of the genus is followed by 0. Hoffmann in the Pflanzenfamilien. Examina-
tion of the type {Haenke, Acapulco) in the Prodromus Herbarium and of the

better duplicate in the Schultz Bipontinus Herbarium, which is evidently the

specimen referred to by Bentham and Hooker, shows that Bentham's identifica-

tion was incorrect, and that Anaitis acapulcensis DC. is in fact a synonym of

Zinnia maritima H. B. K., the type of which likewise came from Acapulco. The
name Anaitis DC. must consequently take its place in the synonymy of Zinnia,

not Sanvitalia.

Sigesbeckia flosculosa L'Her. Stirp. Nov. 37. pi. 19. 1784.

Melampodium? dombeyanum DC. Prodr. 5: 521. 1836.

Melampodium domheyanum, based on a specimen in the Prodromus Herbarium

collected by Dombey in Peru, was placed by DeCandoUe among the "Species

non satis notae" and has retained the same position to this day. Examination

of the type, which is in very young flower, has shown its identity with Sigesbeckia

flosculosa. The latter also was described from a Peruvian collection by Dombey.

Jaegeria hirta (Lag.) Less. Syn. Gen. Comp. 223. 1832.

Acmella hirta Lag. Gen. & Sp. Nov. 31. 1816.

Jaegeria mnioides H. B. K. Nov. Gen. & Sp. 4: 278. pi 400. 1820.

Spilanthes mariannae DC. Prodr. 5: 623. 1836.

Jaegeria discoidea Klatt, Jahrb. Hamb. Wiss. Anst. 10 ^i 126. 1893.

Jaegeria mnioides H. B. K. proves on examination of the type at Paris to be

merely a dwarfed state of the common Jaegeria hirta, as already suggested by Dr.

B, L. Robinson ^' in his revision of the genus. Vauthier 332 in the Prodromus

Herbarium, type of Spilanthes mariannae DC, is Jaegeria hirta, although the

name was referred by Baker ^^ to Spilanthes acmella var. uliginosa (Swartz)

Baker, and by A. H. Moore ^® to Spilanthes ciliata H. B. K. Jaegeria discoidea

Klatt, based on Pringle 4279 and retained as a species by Dr. Robinson, is merely

a dwarf state of /. hirta, with subsessile heads.

Bclipta alba (L.) Hassk. PL Jav. Rar. 528. 1848.

Verbesina alba L. Sp. PL 901. 1753.

Verbesina conyzoides Trew, PI. Rar. 8. pi. 6. 1763.

Eclipta erecta L. Mant. PL 286. 1771.

Wiborgia f oblongifolia Hook. Bot. Misc. 2: 226. 1831.

Galinsoga ? oblongifolia DC. Prodr. 5: 677. 1836.

In Robinson and Greenman's revision of Verbesina, the name Verbesina conyzoides

Trew was placed "" among the doubtful species, the authors not having had

opportunity to consult a copy of Trew's work. His plate, examined at Kew in

1925, is a good representation of Eclipta alba, and his name may now take its

« Gen. PL 2: 358. 1873. I

56 Prodr. 5: 628. 1836.

" Proc. Amer. Acad. 35: 317. 1900.

«8 In Mart. Fl. Bras. 6 3: 233. 1884.

»» Proc. Amer. Acad. 42: 539. 1907.
«o Proc. Amer. Acad. 34: 564. 1899.
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place in the extensive synonymy of that species. The plant is said to have been

grown from unnamed seed from an unknown source. The type of Wiborgia f

oblongifoUa Hook, at Kew, collected by Cruckshanks at Lurin, near Lima, Peru,

belongs to the same species.

Eclipta bellidioides (Spreng.) Schultz Bip.

Jaegeria helUdioides Spreng. Syst. Veg. 3: 591. 1826.

Eclipia elliptica DC. Prodr. 5: 491. 1836.

Wollastonia -prosiraia DC. Prodr. 5: 549. 1836.

The types of Jaegeria bellidioides {Sellow, Montevideo), Eclipta elliplica {Herb.

Imp. Bras. 1024, Province Rio Grande, Brazil), and Wollastonia prosiraia {Herb.

Imp. Bras. 1073, from the same locality) are all conspecific. The identity of

Sprengel's type was recognized by Schultz Bipontinus in 1857, but his name has

remained unpublished.

Eclipta megapotamica (Spreng.) Schultz Bip.

Verbesina megapotamica Spreng. Syst. Veg. 3: 578. 1826.

Eclipta lanceolaia DC. Prodr. 5: 491. 1836.

Sprengel's type, collected by Sellow "ad fl. magnum Amer. austr. (Rio

Grande)," is identical with Eclipta lanceolaia DC, which was based on a sheet of

Herb. Imp. Bras. 1007 in the Paris Herbarium. Both have been examined by the

writer. The identity of Sprengel's type, in this case as in that of the preceding

species, was recognized by Scluiltz long ago, but his names ("in lift, ad cl. Asa

Gray 1857") have remained unpublished.

Sclerocarpus baranguillae (Spreng.) Blake.

Melampodium baranguillae Spreng. Syst. Veg. 3: 619. 1826.

Mela7npodium baranguillae DC. Prodr. 5: 566. 1836, in synonymy.

Sclerocarpus columbianus Rusby & Blake in Blake, Contr. U. S. Nat. Herb.

22: 609. 1924.

Examination of the type of Melampodium baranguillae Spreng., in the Schultz

Bipontinus Herbarium, shows it to be identical with Sclerocarpus columbianus

Rusby & Blake. Sprengel's type was collected by Bertero "ad fl. Magdalenae,"

and the type of S. columbianus came from Cienaga, near Santa Marta, Colombia,

in the same region. The species is so closely similar to S. africanus Jacq. that

DeCandoUe's reference of Melampodium baranguillae to the synonymy of that

plant is easily understood when specimens are compared. The material now at

hand is scanty, consisting of one collection of S. baranguillae {S. columbianus) and

two of S. africanus, but is sufficient to indicate the apparent distinctness of the two

plants. There is no obvious difference in pubescence, foliage, or corollas, but the

fruiting bracts and achenes of S. africanus are distinctly larger. In S. africanus

the fruiting pales are 9 to 10 mm. long and the achenes 6.5 to 7 mm.; in S.

baranguillae the pales are only 5 to 7 mm. long and the achenes 4 to 5.5 mm. For

the present, then, the species may be recognized as distinct on the basis of these

characters of the fruit. Their likeness in all other respects is so great, however, as

to suggest that the apparent differences may be due only to lack of sufficient

material, and that the two will be found indistinguishable when more specimens

are brought together.

The occurrence in Columbia and in Africa of two plants so closely related,

whether they eventually prove identical or not, raises an interesting question

of plant distribution. S. africanus is recorded by Oliver and Hiern«' from Ui^per

Guinea, Cordofan (Kordofan), Abyssinia, Gallabat (Galabat), Mozambique

District, and "porhips introduced" in cornlield.9 in India. In the "Flora o

»< Fl. Trop. Afr, 3: 374. 1877.
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British India" it is recorded ^^ from northern and central India and from both

€oasts of the Peninsula, reaching an altitude of about 1,675 meters in fields in

the western Himalaya. It was originally described by Jacquin from plants

cultivated at Vienna from Africa, without definite locality. DcCandoUe sug-

gested that the species was probably introduced from Africa into India and also

into Colombia.fi^ At the time he wrote the only definitely known species of the

genus was S. africanus. Some 14 species are now known, all confined to North

America and northern South America except S. africanus Jacq. and S. discoideus

Vatke, the latter described from Abyssinia.

The propriety of referring S. discoideus Vatke to Sclerocarpus has been questioned

by Bentham and Hooker and by Ohver and Hiern. It was named but not char-

acterized by Schultz Bipontinus as a member of the genus Guizotia. Examina-

tion of Sckimper 529 (the type collection) in the U. S. National Herbarium shows

that the species can not be placed either in Sclerocarpus or in Guizotia. The

plump, bluntly quadrangular, distinctly compressed achenes are at maturity

nearly or completely enclosed in the boat-shaped pales, but these are open and

not indurated even in age. The disk corollas and styles, moreover, are different

from those of Sclerocarpus. The corollas are similar to those of Guizotia, but the

Btyle branches are very different, and the compressed (not obcompressed) achene

excludes it from that genus. Comparison with various allied genera shows that

the species can be placed in Sigesbeckia without requiring any change in the

character of that genus beyond the admission of discoid heads, and it is accordingly

here so referred.®* It is most closely allied to Sigesbeckia orientalis (Schultz Bip.)

Oliver & Hiern, in which the outer phyharies arc scarcely different in shape al-

though very much smaller, shorter than or only slightly surpassing the disk.

Sclerocarpus africanus remains the only presumably native Old World species of

its genus.

Nearly all systematic works citing the name Sclerocarpus Jacq. base it on a

double reference—Jacquin's Icones Plantarum Rariorum (1782) and his paper

"Tria genera plantarum nova," published in 1787, usually quoted as from "Acta

Helvetica vol. 9." DeCandoUe attributes the genus to the latter work (the date

of which he gives as 1786), and the species S. africanus to the former. The treat-

ment in the first of these works '^'^ does not constitute publication of the genus or

species under either the American or the International Rules of Nomenclature.

The colored plate is merely a good habit figure, without details or dissections, and

bears the name Sclerocarpus africanus and the reference "Act. helv. vol. 9."

The text referring to the plate consists only of the following: "176 SCLERO-
CARPUS AFRICANUS. Linn. syst. Act. helv. vol. 9. Pars caulis florentis.

J J

82 Hook. f. Fl. Brit. Ind. 3: 305. 1880.

«3 O. Hoffmann, in Engl. & Prantl, Pflanzenfam. 4 5; 232. 1890, attributed to

S. africanus the range :
" Im ostlichen und westlichen tropischen Afrika einheimisch

und auch in Ostindien and Westindien gefunden, dort vermutlich eingeschlcppt."

I have found no evidence that the species occurs in either the East or West Indies,

and Hoffmann's range as quoted is apparently a very incorrect rendering of that

given by DeCandoUe.
"'f Sigesbeckia discoidea (Vatke) Blake. Guizotia discoidea Schultz Bip. in

Schwcinf. Bcitr. Fl. Aethiop. 150. 1867, nomen nudum. Sclerocarpus discoideus

Vatke, Liunaea 39: 495. 1875.—Schultz mentioned only a collection made by

Schimper at Debra-Eski, altitude 9,300 feet, in 1850. This collection was not

referred to by Vatke, who based his description on Schimper 529, from Mount
Arba Tensesa, collected in 1862, but he cited Schultz's name in synonymy.

<"5Jacq. Icon. PI. Rar. 1: 17. pi. 176. 1782!—The title page is dated 1781-

1786. The date of Sclerocarpus is given by Pfeiffer and others as 1782.
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Under Canons 10 and 9 of the American Rules (1906), and Articles 37 and 38 of

the Vienna Rules, neither the genus nor the species is effectively published at

this place, both references given by Jacquin being to works at that time unpub-

lished. In the second reference mentioned ^^ a full description of Sclerbcarpus

africanus is given, accompanied by rather good figures of the head and floral parts.

An earlier publication of the genus and species is found in Murray's edition " of

the Systema Vegetabilium in 1784, and it is from this place that the genus Sclero-

carpus and the species Sclerocarpus africanus must be cited, according to modern

rules of nomenclature. DeCandoUe, Bentham and Hooker, Gray, the Index

Kewensis, and Dalla Torre and Harms cite Sclerocarpus from p. 34 of the Acta

Helvetica, where the description begins, but the name first appears on p. 36

("Habetur in horto sub titulo Sclcrocarpi africani, nomine imposito a duritate

calycis fructescentis, & a loco natali"), and should be cited from that place.

Murray attributes the authorship of Sclerocarpus to "Jacq. jun, in act. helv.

V. 9. tab fig. 1." S. africanus he cites from Jacq. Icon. PL Rar. The

attribution of the genus to Jacquin filius is based on error. At the head of tlie

title of the article in which Sclerocarpus is published stands the word "ejusdem,"

referring to the previous article. This bears the title "Lacerta vivipara, obser-

vatio Jos. Francisci de Jacquin, Nicol. Jos. fil., " and a footnote informs the reader

that the observations on a vivaparous lizard which form its subject were made by

the younger Jacquin at the tender age of 11, and are printed as an example to

youthful minds. It is sufficiently evident from tlic substance of the following

article ("Tria genera plantarum nova") and the fact that it was communicated

in 1780 that it was the work of Jacquin p6re and not of the son (who was born in

1766), and Murray's attribution of tlie genus to Jacquin filius, at the time of its

first effective publication, may be disregarded as a self-evident error. It is plain

from the Incomplete citations given by Jacquin and Murray that they were

informed of each other's unpublished works, but is is clear that Murray's edition

of the Systema appeared before the paper in the Nova Acta Helvetica.

Montanoa arborescens (DC.) Schultz Bip.; K. Koch, Wochenschr. Gartn. 7:

400. 18G4.

Monlagnaea arborescens DC. Prodr. 5: 565. 1836.

Eriocoma arborescens Alamdn; DC. Prodr. 5: 566. 1836, as synonym.

Montanoa fioribunda Cerv.; DC. Prodr. 5: 566. 1836, as synonym. Not M.
floribunda (H. B. K.) Schultz Bip. 1864.

Montanoa uncinata Schultz Bip.; K. Koch, Wochenschr. Gartn. 7: 406. 1864.

Eriocoma uncinata Kuntze, Rev. Gen. PL 1: 336. 1891.

In Robinson and Greenman's revision of Montanoa, M. arborescens (DC.)

Schultz Bip. was placed ^^ next to M. frutescens (Mair.) HemsL, on the basis of

the original description, and distinguished from the latter chiefly by the inflexed

tips of the pales. Later, after examination of the type. Dr. Roljinson *" stated

tliat the tips of the pales were actually reflexed, and that he had not been able to

match the plant among recent Mexican collections. The species is represented

in the Prodromus Herbarium by specimens from AlamAn, Mairet, and Berlaiidier

(no. 1006, a mere fragment), all of which are cited in the original description.

The writer can find no characters to distinguish M. arborescens from M. uncinata

« Nov. Act. Helv. 1: 36. pi. 2, f. 1. 1787.—This took the place of the unpub-
lished "Act. helv. vol. 9" cited by Jacquin and by most subsequent authors.

Jacquin's paper is accompanied by an editorial footnote stating that it was
communicated in 1780 for insertion in the ninth volume of the Acta.

" Murr. Syst. Veg. ed. 14. 783. 1784.

68 Proc. Amer. Acad. 34: 515. 1899.

<"» Proc. Amer. Acad. 36: 487. 1901.
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Schultz Bip. (the type collection of which, Liebmann 484, has been available for

examination in a loan from the herbarium at Copenhagen), a species well repre-

sented from southern Mexico in the U. S. National Herbarium. In Schultz's

herbarium the sheet of M. uncinata is in a cover labeled M, arborescens DC,
an indication that he himself had later come to the conclusion that the two were

identical.

Montanoa frutescens (Mair.) Hemsl. Biol. Centr. Amer. Bot. 2: 165. 1881.

Montagnaea frutescens Mair.; DC, Prodr. 5: 565. 1836.

Aldama montanoa Schultz Bip.; K. Koch, Wochenschr. Giirtn. 7: 406, footnote.

1864.

The curious statement by Koch that M. frutescens Mair. had been found on care-

ful investigation to be not a Montanoa, but an Aldama (i. e. Sclerocarpus), is ex-

plained by the material in Schultz's herbarium. This consists of five specimens

from Virlct d'Aoust collected in San Luis Potosi about 1851, and one collected

by Karwinski at Tollman in 1827, accompanied by a note affirming its identity

with Montagnaea frutescens DC. on the basis of a specimen in the Munich her-

barium collected by Karwinski. All these specimens belong to the species long

afterward described as Sclerocarpus frutescens by T. S. Brandegee. The real

Montanoa frutescens (Mair.) Hemsl. is a valid species of Montanoa. As Schultz's

new name was published without direct reference to these specimens, it must

take its place as a straight synonym of M. frutescens.

Montanoa hibiscifolia (Benth.) Schultz Bip.; K. Koch, Wochenschr. Gartn.

7: 407. 1864.

Montagnaea hibiscifolia Benth. in Oerst. Naturhist. For. Kjobenhavn Vid,

Medd. 1852: 89. 1852.

Eriocoma hibiscifolia Kuntze, Rev. Gen. PI. 1: 336. 1891.

Alontanoa wercklei Berger, Gard. Chron. III. 50: 122. 1911.

Montanoa wercklei Berger, described from specimens grown at Sir Thomas
Hanbury's garden at La Mortola from Costa Rican seed received from Werckle,

is represented in the Kew Herbarium by three sheets from La Mortola collected

in 1908, 1910, and 1912. It is merely a garden form of M. hibiscifolia with flowers

somewhat larger than usual, although they can be matched by wild Costa Rican

specimens, for instance /. D. Smith 7072 {Tonduz 8478) in the United States

National Herbarium. On account of its comparatively large flowers, the species

was wrongly associated in the original description with Montanoa grandiflora

(DC.) Schultz Bip. The vernacular name of M. wercklei is given as "toona

quirita."

Montanoa leucantha (Lag.) Blake.

Rudbeckia leucantha Lag. Gen. & Sp. Nov. 32. 1816.

Montanoa crenata Schultz Bip.; K. Koch, Wochenschr. Gartn. 7: 407. 1864.

Eriocoma crenata Kuntze, Rev. Gen. PL 1: 336. 1891.

Montanoa purpurascens Robins. & Greenm. Proc. Amer. Acad. 34: 515. 1899.

Rudbeckia leucantha Lag. was very briefly described from specimens cultivated

at the Madrid garden from seeds introduced in 1804 by Sess6, and its generic

identity has remained a mystery. It is represented in the Schultz Bipontinus

Herbarium by a flowering branch collected in the Madrid garden in 1820, which

agrees perfectly with Lagasca's short description and may unquestionably be

taken as authentic for the species. Though immature, this specimen clearly

represents the species later described as Montanoa purpurascens Robins. & Greenm.

The type of Montanoa crenata Schultz Bip. {De Berghes, Mexico), a somewhat

more satisfactory specimen, belongs to the same species. In both specimens

the young pales are ciliate below, subglabrous or glandular on back, and provided

with a rather abrupt, erect, spinesccnt tip, precisely as in young pales of M.

purpurascens.
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Montanoa mollissinia Brongn.; J. Grocnland, Revue Hort. IV. 6: 543. /. 165.

1857.

Eriocoma mollissima Kuntze, Rev. Gen. PI. 1: 336. 1891.

Montanoa tehuacana Robinson, Proc. Amer. Acad. 47: 209. 1911.

Montanoa mollissima Brongn. is represented in the Schultz Bipontinus Herbari-

um by two sheets labeled "Montagnca mollissima Ad. Brongn. in H. P./H. P.

1851. Scminibus/mexicanis./d. Spach 1855." There are also two sheets in the

general licrbarium at Paris collected in the Garden and dated 1865. All these

are identical with tlic strongly marked species Montanoa tehuacana Robinson,

which is definitely known only from the State of Puebla. The original description,

which is accompanied by a characteristic figure, states that seeds were sent from

Mexico by Ghiesbreglit ("Giesbreght") in 1843, and that the plant first flowered

in tlie Garden in the following year. It was considered an important addition

to horticulture. The plant is still grown as a garden ornamental in southern

Europe, and also at Kew, where it is treated as a greenhouse slirub. It was

figured in the Botanical Magazine in 1907 and redescribed by Mr. J. Hutchinson."

Montanoa olivae Schultz Bip.; K. Koch, Wochenschr. Gartn. 7: 406. 1864,

IMonlagnaea karvinskii DC. Prodr. 5: 565. 1836.

IMontanoa karwinskyi Schultz Bip.; K. Koch, Wochenschr. Gartn. 7: 407.

1864.

Montanoa gracilis Schultz Bip.; K. Koch, Wochenschr. Gartn. 7: 407. 1864.

Montanoa subtruncaia A. Gray in S. Wats. Proc. Amer. Acad. 22: 424. 1887.

Eriocoma gracilis Kuntze, Rev. Gen. PI. 1: 336. 1891.

lEriocoma karwinskyi Kuntze, Rev. Gen. PI. 1: 336. 1891.

Eriocoma olivae Kuntze, Rev. Gen. PI. 1: 336. 1891.

On account of the characterization of the pales as completely glaljrous in the

very brief and incomplete original description of Montanoa olivae, Robinson and

Grcenman suggested that it might really belong to some other genus. The type

(OUva 347, from near Guadalajara, Sept. 1855) proves, however, to have slightly

pubescent pales and to be identical with M. subtruncaia A. Gray, being an excel-

lent match for Pringle 11550. The pales in this species are often so nearly gla-

brous tliat they might easily be so described.

Montanoa gracilis Schultz Bip. was more fully described by Klatt,^' who gave

the t\'i)e locality as "S. Miguel, La Grabra," wliicli has been copied by subse-

quent autliors. The sijccies is represented in the Schultz Herbarium by a leaf and
a couple of flowering heads, labeled "San Miguel, La Gabra." In the Co]>en-

hagen Herbarium is a sheet of the type collection {Licbmann 633, from S. Miguel,

La Galera, Oct. 1842), which proves that the long doubtful species is identical

with M. olivae.

It is probable tliat Montanoa karvinskii (DC.) Schultz Bip. is also identical

with M. olivae {M. subtruncaia). The type, collected by Karwinski in Mexico
without definite localitj', is in young flower witli no pales visible. The larger

leaves are all broken or eaten on the margin, and there is no proof that they were

sinuate or obtusely lobed as described. In all observable characters it agrees

with M. olivae. Schultz, in whose herbarium are fragments of Karwinski's

plant, described the pales as short and ending in a straight point, which a])plies

well enough to those of M. olivae in tlie flowering state. It would he inad\'isable

to adopt DeCandolle's name, however, without a further examination of his type.

™ Curtis' Bot. Mag. 133: -pi. 8143. 1907.

" Leopoldina 23 : 91. 1887.



'W^

BLAKE TYPE SPECIMENS OF AMERICAN ASTERACEAE 247

Montagnaea dematidea Walp.," also based on a specimen collected by Karwin-

ski in Mexico, without definite locality, is referred by Schultz Bipontinus ^s to the

synonymy of Montanoa karvinskii. This reference is supported by Walpers'

description, which contains nothing contrary to the characters of the species.

Montanoa quadrangularia Schultz Bip.; K. Koch, Wochenschr. Gartn. 7:

407. 1864.

Montagnaea excelsa Ernst, Vargasia 1: 186. 1870.

Eriocoma moritziana Kuntze, Rev. Gen. PI. 1: 336. 1891, nomen nudum.

Montanoa moritziana Schultz Bip.; Dur. & Jacks. Ind. Kew. Suppl. 1: 282.

1901-06, nomen nudum.

Montanoa qiiadrangularis was based, as shown by specimens in Schultz's her-

barium, on specimens collected by Funck and Schlim (no. 131, Galipan, Prov.

Caracas, Venezuela, altitude 1,525 meters, Jan. 1846), Moritz (no. 1386, "in rad.

pr. [?] Sierra Nevada, Merida, Columbien, Jan. 1844-45"), and Kar.sten (Sus-

umuco, Colombia, altitude 1,500 meters) . Only the first two, in the order named,

wore mentioned by Koch in describing the species. Moritz 1386, chirotype of the

name moritziana, was later labeled by Schultz as a variety of M. quadrangularis.

An authentic specimen of Montagnaea excelsa Ernst, described from Galipan, is in

the Kew Herbarium with a manuscript description by Ernst. All these plants

represent the same species, for which the proper name is Montanoa quadrangularis

Schultz Bip.

Montanoa triloba Schultz Bip.; K. Koch, Wochenschr. Gartn. 7: 406. 1864.

Eriocoma triloba Kuntze, Rev. Gen. PI. 1: 336. 1891.

This species, very imperfectly described, was necessarily placed by Robinson

and Greenman among the doubtful species in their revision. The type in the

Schultz Herbarium (De Berghes 123) is a wretched scrap, consisting of a piece of

stem with a terminal inflorescence pressed into a cluster of compacted leaves, a

detached leaf, and pocket fragments. The original data are not decipherable

with certainty, but appear to read "lapacle [presumably the locality]. Arbol

fnitali." In spite of its condition, it has been possible to identify it by direct

comparison with an excellent specimen in the Kew Herbarium, collected by

Galeotti (no. 2374) at Real del Monte, Hidalgo, altitude 1,525 meters, in 1840.

The species is exceedingly close to Montanoa myriocephala Robins. & Greenm.,

and the two may not be separable. The only obvious distinctive character is the

somewhat longer involucre of M. triloba (4 to 6 mm. in anthesis in Galeotti 2374;

in M. viyriocephala 2 to 3.5 mm.) . Inasmuch as this feature is one of consider-

able importance in this immediate group, the two species may for the present be

distinguished by its means, although their correspondence in all other features is

so close that their identity is })robable. It is interesting to note that Dr. Gray long

ago suggested '' that Palmer 714 (the type collection of M. myriocephala) might

be identical with M. triloba.

Montanoa xanthiifolia Schultz Bip.; K. Koch, Wochenschr. Gartn. 7: 406.

1864.

Eriocoma xanthiifolia Kuntze, Rev. Gen. PI. 1: 336. 1891.

Montanoa subglahra Blake, Contr. U. S. Nat. Herb. 22: 611. 1924.

Comparison of the type collection of Montanoa xanthiifolia (Liebmann 265,

Chacalapa Estate, in Herb. Copenhagen and Schultz Bip.) and the type of M.

72 Montagnaea dematidea Walp. Linnaea 14: 308. 1840. Montanoa dema-

tidea Hemsl. Biol. Centr. Amer. Bot. 2: 165. 1881. Eriocoma dematidea Kuntze,

Rev. Gen. PL 1: 336. 1891.

" K. Koch, Wochenschr. Gartn. 7: 307. 1864.

" In S. Wats. Proc. Amer. Acad. 22: 425. 1887.
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suhglabra {E. W. Nelson 3536, near Neut6n, Guatemala) shows that the latter

is not separable, differing mainly in its less conspicuously lobed leaves, an in-

constant feature. A specimen of this species has also been examined in the her-

barium of the British Museum, collected by Barclay (no. 2685) in forest. Sierra de
Conchagua, Salvador, in December, 1838. It is described as a shrub 6 feet high,

and is the earliest known collection of the species.

In Standley's "Trees and shrubs of Mexico "the writer recorded " this species
from Costa Rica; the basis of this record is not apparent.

Isocarpha microcephala (DC.) Blake, Proc. Biol. Soc. Washington 39:
144. 1926.

Dunanlia microcephala DC. Prodr. 5: 627. 1836.

Isocarpha divaricata Benth. Bot. Voy. Sulph. 110. pi. 41. 1844.

Isocarpha blepharolepis Greenm. Field Mus. Bot. 2: 347. 1912.

The type in the Prodromus Herbarium, collected by Haenke, was ascril)ed

to Mexico by DeCandoUe but without doubt came from Peru. A duplicate
in the Schultz Bipontinus Herbarium, received from Nees in 1854, is also labeled
Mexico, The species has been found only in Ecuador and Peru, and the con-
fusion in the labeling of Haenke's plants is well known.

Axiniphyllum scabrum (Zucc.) Blake.

Polymnia scabra Zucc. Abh. Akad. Wiss. Miinchen 1: 313. 1832.

Polymnia aspera Mart.; DC. Prodr. 5: 515. 1836.

Axiniphyllum iomentosum Benth. in Hook. Icon. PI. 13: 17. 1872.

In Martins' herbarium at the Botanic Garden, Brussels, are two specimens
of this species, one grown at the Munich garden in 1829, the other in 1832, both
from seed collected in Mexico by Keerl. The first is labeled "Polymnia aspera
Mart, eodem nomine descripsit Zuccarini e seminibus mexieanis Karwinski."
There can be no doubt that Martins' reference to the use of the name Polymnia
aspera by Zuccarini was owing to a slip of memory, and that the hitter's Pohjmnia
scabra was the name intended. No specimen of Zuccarini's plant has been seen
by the writer, but his lengthy description well agrees with Axiniphyllum iomento-
sum. It is probable, moreover, that Martius had other and weightier grounds
for identifying the plants than the mere similarity or assumed identity of the
names given them by Zuccarini and himself. An excellent but sterile specimen
of Martins' plant is in the Prodromus Herbarium, and is probably, as tlie basis
of DeCandoUe's description, to be considered the actual type of Martius'
species.

Rudbeckia laciniata L. Sp. PI. 900. 1753.

Tilhonia laciniata Raeuschel, Norn. Bot. cd. 3. 251. 1797, nomen nudum.
In 1925 the writer was able to examine at the Kew Herbarium a copy of

Raeuschel's rare Nomenclator Botanicus. The name [Tithonia] laciniata (with-
out authority or synonym) occurs in it, as cited in the Index Kewensis, but it

is evident that the combination had its origin in a type-setter's error, and that
the specific name laciniata was brouglit up by mistake under Tilhonia from the
following genus, Rudbeckia. The hal^itat "Virginia. Canada" appended to the
specific name, the same as given by Linnaeus, makes this certain.

WulfRa maculata (Ker) DC. Prodr. 5: 563. 1836.

Oymnoloma maculatum Ker, Bot. Reg. 8: pi. 662. 1822.

lEuxenia radiata Nees. & Mart. Nov. Act. Acad. Caes. Leop. Carol. Nat.
Cur. 12: 7. 1824.

?Gymnopsis? euxenioides DC. Prodr. 5: 562. 1836.

" Contr. U. S. Nat. Herb. 23: 1532. 1926.
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Euxenia radiata Nees & Mart., doubtfully transferred to Gymnopsis under a

new name by DeCandolle on the basis of the original description, and omitted

from the Flora Brasiliensis, is represented in the Schultz Bipontinus Herbarium

by an authentic specimen received from Nees and labelled "Brasilia Pr. Max.

d. Nees 1854." It agrees well with an authentic specimen of Wulffia salzmanni

DC. in the same herbarium. The latter is referred by O. E. Schulz "« to Wuljfia

maculata (Ker) DC, which Schulz considers closely related to the commoner

and more northern species, W. baccata (L. f.) Kuntze, but distinct. The dis-

tnictive characters relied upon by Schulz to separate W. maculata are not apparent

in the specimen of Nees and Martins' species, and the writer is doubtful whether

it should not be referred to W. baccata (L. f.) Kuntze, which Schulz does not

admit in Brazil.

lostephane heterophylla (Cav.) Benth.; Hemsl. Biol. Centr. Amer. Bot..

2: 1G8. 1S81.

Coreopsis heterofhylla Cav. Icon. PI. 3: 34. pi. 268. 1795.

Rudbeckia napijolia H. B. K. Nov. Gen. & Sp. 4: 244. 1820.

Echinacea dicksoni Lindl. Bot. Reg. 24: pi. 21. 1838.

The type of Rudbeckia napifolia H. B. K. in the Paris Herbarium, collected

near Santa Rosa de la Sierra, Guanajuato, altitude about 2,280 meters, is

lostephane heterophylla. No specimen of Echinacea dicksoni Lindl. has been

seen, but the description and plate leave no doubt as to its identity. The species

was described by Lindley from specimens grown in the garden of the Horti-

cultural Society from seed from the tierra fria of Mexico, presented by G. F.

Dickson. Both names are omitted from the Botany of the Biologia Centrali-

Americana.

Sabazia humilis (H. B. K.) Cass. Diet. Sci. Nat. 46: 481. 1827.

Eclipta humilis H. B. K. Nov. Gen. & Sp. 4: 264. pi. 394. 1820.

Aganippea deniaia DC. Prodr. 6: 3. 1837.

The genus Aganippea DC. was based on two species, A. belUdiflora, which is to

be taken as type, and A. dentata, both being described as new. No new specica

have since been described and neither of the original ones has been removed.

DeCandoUe's second species, A. dentata, based on Berlandier 901, collected near

the City of Mexico, proves to be a synonym of Sabazia humilis (H. B. K.)

Cass., so that the genus is properly a monotypic one.

Zaluzania cinerascens Schultz Bip. Flora 47: 219. 1864.

Zaluzania coulteri Hemsl. Biol. Centr. Amer. Bot. 2: 159. pi. 4^. 1881.

Gymnolomia cinerascens Benth. & Hook.; Hemsl. Biol. Centr. Amer. Bot. 3:

161. 1881.

Zaluzania cinerascens Schultz Bip. was not mentioned in Robinson and Green-

man's revision " of the genus, having been treated by them ^^ as a species of

Gymnolomia on the basis of Bentham and Hooker's disposition of it. The type,

Ehrenberg 346 in the Schultz Herbarium, from Mineral del Monte (= Real del

Monte, Hidalgo), is identical with the type of Z. coulteri Hemsl., Coulter 350 from

the same locality, in the Kew Herbarium. Bentham and Hooker referred the

species to Gymnolomia on the basis of Schultz's description of the rays as neutral.

So they are, not only in Schultz's type, but also in a head of Hemsley's dissected

by the writer (although figured by Hemsley as pistillate), and in Pringle 7923.

In Pringle 6956, 9997, and 13784 the rays bear styles about cquahng the tube of

the corolla and very shortly and unequally 2-parted, and the embryos are abortive.

T« In Urban, Symb. Antill. 7: 93. 1911.

" Proc. Amer. Acad. 34: 530. 1899.

" Proc. Bost, Soc. Nat. Hist. 29: 90. 1899.
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The species is thus not typical oi Zaliizania, not having the fertile rays of thab

genus; but it agrees in all other essentials, including the short bluntish style tips,

and is best retained in the genus.

Wedelia brasiliensis (Spreng.) Blake.

Buphthalmum strigosumS-pTeng. Neu. Entd. 2: 140. 1821. Not Wedelia sfrigosii

Hook. & Arn. 1840-41.

Acmella brasiliensis Spreng. Syst. Veg. 3: 592. 1826.

Buphthalmum heterophyllum Willd.; Spreng. Syst. Veg. 3: 592. 1826, a:?

synonym.

Wedelia pedunculosa DC. Prodr. 5: 485. 1836, sphalm.

Wedelia paludosa DC. Prodr. 5: 538. 1836.

The type of Acmella brasiliensis Spreng. in the Sehultz Bipontinus Herbarium
belongs to the Brazilian species, closely related to W. trilobaia (L.) Hitchc, which
for nearly a century has been known as Wedelia paludosa DC. The earlier

name, Buphthalmum strigosum Spreng., equated with A. brasiliensis by Sprengel
himself, is unavailable for use, owing to the existence of W. sU-igosa Hook. & Arn,
In the Prodromus, in the list of excluded species of Buphthalmum, B. strigosum

was referred to '^Wedelia pedunculosa?," the latter name being obviously s,

clerical error for W. paludosa. Under var. latifolia of the latter species Do
CandoUe remarks: "Hue forte pcrtinet Acmella Brasiliensis Spreng. syst 3. p. 592,

sive Buphthalmum strigosum Spreng. neu. entd. 2. p. 140, sed nihil asserere quec
cum Acmella Spreng. septem specicbus ad septem genera diversa referendis.

constet." In his revision of Spilanthes, A. H. Moore ™ incorrectly refers B.

strigosum, A. brasiliensis, and B. heterophyllum to the synonymy of Spilanthe&

oleracea L., evidently by confusion with Spilanthes brasiliensis Spreng. (properly

so referred), a name published quite independently of Acmella brasiliensis.

In the type of Acmella brasiliensis in Sprcngel's herbarium, collected in Brazil

by Sellow, the largest leaf is oblong-lanceolate, about 5 cm. long and 1.8 cm. wide,

and bears a small tooth on each side near the middle.

Wedelia brasiliensis (W. paludosa) is certainly very closely related to tlie com-
mon W. trilobaia (L.) Hitchc. (W. carnosa L. Rich.), but appears separable on the

basis of the rather scanty material examined. O. E. Sehulz,so in his monograph
of the West Indian species of Wedelia, considers it distinct and assigns to it a
range from Brazil to Central America. The writer has seen no specimens cer-

tainly referable to it from outside Brazil. DeCandolle's var. latifolia of W.
paludosa, of which the types from Bahia (Blanchet 19, 74, and Lhostky) have been
examined, seems better referred to W. trilobata (L.) Hitchc, which is not generally
recognized from Brazil. The U. S. National Herbarium possesses a sheet col-

lected at Bahia in 1887 by L. A. Lee on the cruise of the "Albatross" which is not
distinguishable from ordinary Central American or West Indian specimens of

W. trilobata. Thus it seems likely that this species extends around the coast of

eastern South America from the Guianas, where it is common, to Bahia.

Wedelia glauca (Orteg.) O. Hoffm.; Hicken, Chlor. Plat. Argent. (Apuntes Hist.

Nat. 2:) 254. 1910.

Pascalia glauca Orteg. Hort. Matr. Dec. 39. pi. 4. 1797.

Leighia ? ecliptaefolia DC. Prodr. 5: 583. 1836.

Lorentzia pascalioides Griseb. Abh. Ges. Wiss. Gottingen 19: 182. 1874.

Aspilia 1 ecliptaefolia Baker in Mart. Fl. Bras. 6^: 197. 1884.

The type of Leighia ? ecliptaefolia DC. in the Paris Herbarium {Herb. Imp.
Bras. 882) is Wedelia glauca. It is represented also by scraps in the Prodromus

70 Proe. Amer. Acad. 42: 530. 1907.
«« In Urban, Symb. Antill. 7: 99. 1911.
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Herbarium. Baker's transfer of the species to Aspilia was based on assumption

only, no specimen having been examined. The invalidity of the generally

maintained genus Pascalia has been shown by the writer.^i

Wedelia subvaginata N. E. Brown, Trans. Bot. Soc. Edinburgh 20: 61.

1894.

Wedelia crassiuscula Blake, Contr. Gray Herb. 52: 38. 1917.

Examination of the type of Wedelia subvaginata N. E. Brown in the Kew
Herbarium, collected by J. Graham Kerr on the Rio Pilcomayo in the Gran

Chaeo, has shown its identity with W. crassiuscula Blake, based on Hassler 2741

(type in British Museum) from Santa Elisa, Gran Chaco, Paraguay, lat. S. 23°

10'.

Wedelia trilobata (L.) Hitchc. Ann. Rep. Mo. Bot. Gard. 4: 99. 1893.

Silphium trilobatum L. Syst. Nat. ed. 10. 2: 1233. 1759.

Verbesina iridentata Spreng. Syst. Veg. 3: 577. 1826.

Sprengel's Verbesina tridenlata is retained by Dc Candolle as a doubtful species,

and by Robinson and Greenman ^2 is referred to Aspilia hu-phlhalmiflora (DC.)

Griseb., apparently through confusion with V. montevidensis Spreng., which is so

referred by Baker. Sprengel's type in the Schulta Bipontinus Herbarium is an

ordinary specimen of Wedelia trilobata (L.) Hitchc. The specimen bears no data.

In the origuial description the habitat given was " Martinica. Amer. austr.," the

"Amer. austr." being apparently based on the synonym "V. fruticosa W. excl.

syn. L." cited by Sprengel. Willdenow^^ listed several synonyms under his

Verbesina fruticosa, the one excluded by Sprengel representing as to type Zezmenia

frutescens (Mill.) Blake, the others, as well as his description, relating to Narva-

Una domingensis (Cass.) Less. The identity of Willdenow's plant, however, is of

no great importance, since Sprengel's name must be typified by the specimen,

presumably from Martinique, in his herbarium.

Aspilia kunthiana (Gardn.) Blake.

Gytnnopsis kunthiana Gardn. Lond. Journ. Bot. 7: 292. 1848.

Gymnolomia kunthiana Baker in Mart. Fl. Bras. 6': 172. 1884.

Copious material of Gardner 3846, the type collection, from near ConceiQao,

Goyaz, Brazil, has been examined in the Kew Herbarium, the British Museum,

and the herbarium of Schultz Bipontinus, and a photograph and fragments are

now in the U. S. National Herbarium. The species has hitherto passed as the

only Brazihan representative of Gymnolomia H. B. K., a genus which as to its

type is to be reduced to Aspilia,^^ although most of the numerous species that

have been referred to it belong to Viguiera, Tithonia, and Hymenostephium.

Gymnopsis kunthiana Gardn. is an Aspilia, with neutral rays and pappus

reduced to a minute denticulate crown. H is clearly distinct from any of the

species described under Aspilia in the Flora Brasiliensis,

Aspilia montevidensis (Spreng.) Kuntze, Rev. Gen. PI. 3^: 129. 1898.

Verbesina montevidensis Spreng. Syst. Veg. 3: 578. 1826.

Leighia buphthalmiflora DC. Prodr. 5: 582. 1836.

Lcighia debilis Nutt. Trans. Amer. Phil. Soc. n. ser. 7: 365, footnote. 1841.

Aspilia buphthalmiflora Griseb. Abh. Ges. Wiss. Gottingen 19: 183. 1874.

Examination of the types of Verbesina montevidensis Spreng. (Montevideo,

Sellow, in the Schultz Bipontinus Herbarium) and Leighia debilis Nutt. (Mai-

s' Contr. Gray Herb. 52: 39. 1917.

82 Proc. Amer. Acad. 34: 566. 1899.

83 Sp. PL 3: 2227. 1803.

s* Blake, Contr. Gray Herb. 54: 13-19. 1918; Contr. U. S. Nat. Herb. 22:

619. 1924.
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donado, Uruguay, Baldwin, in the British Museum) shows that both are refer-

able to the species generally known as Aspilia buphthalmiflora (DC.) Griseb.

This must now take the name Aspilia montevidensis (Spreng.) Kuntze.

Aspilia wedelioides (DC.) Blake.

Gymnopsis wedelioides DC. Prodr. 5: 562. 1836.

The type of Gymnopsis wedelioides DC. in the Prodromus Herbarium ("An-
tilles/' collector not given) represents a species of Aspilia related to A. verbesi-

noides (DC.) Blake and A. niqropunclata Blake, but apparently distinct from
either. The locality given in the Prodromus is "in ins. Caribaeis, forte in Tobaga
(h. L'Her.)." The species is apparently a local one which has not again beei
collected.

Viguiera cornifolia (H. B. K. ) Blake, Contr. Gray Herb. 54: 184. 1918.

Helianthus cornifoUus H. B. K. Nov. Gen. & Sp. 4: 223. 1820.

Leighia urticijormis DC. Prodr. 5: 582. 1836.

Viguiera urticijormis Hemsl. Biol. Centr. Amer. Bot. 2: 179. 1881.

The type specimen of Helianthus cornifoUus in the Humboldt and Bonpland
Herbarium at Paris is in poor condition, but a better specimen of the same collec-

tion (Bonpland 4237) in the general herbarium at Paris sliows that the species is

identical with the later Leighia urticiformis DC, the type of which has been
examined in the Prodromus Herbarium. In the writer's revision of the genus,

V. cornifolia was placed among the doubtful species, its true identity not havinj?

been recognized.

Viguiera dentata helianthoides (H. B. K.) Blake, Contr. Grav Herb. 54:
86. 1918.

Viguiera helianthoides H. B. K. Nov. Gen. & Sp. 4: 226. pi 379. 1820.

Rudbekia (sic) canescens Poepp.; Spreng. Syst. Veg. 3: 612. 1826.

The type of Rudbekia canescens Poepp. in the Schultz Bipontinus Herbarium
(no. 1798 in herb. Sprengel) is Viguiera dentata var. helianthoides. It is labeled

"Rudbekia canescens En. pi. Cub. MSS. Ad vias Cubae. Jan." The name is

omitted from the Index Kewensis and from DeCandolle's Prodromus.

Viguiera incana (Pers.) Blake.

Helianthus incanus Pers. Syn. PL 2: 475. 1807.

Helianthus canescens Juss.; Pers. Syn. PL 2: 475. 1807, as synonym.
Helianthus aureus H. B. K. Nov. Gen. & Sp. 4: 224. 1820.

Harpalium aureum Cass. Diet. Sci. Nat. 25: 438. 1822.

Viguiera aurea Hieron. Bot. Jahrb. Engler 28: 608. 1901.

Helianthus incanus Pers., briefly described from "R. Peruviano" with the cited

synonym "H. canescens. Herb. Juss.," has remained unidentified. It is represented
in the Jussieu Herbarium at Paris by an excellent specimen (no. 9443) labeled
"Helianthus canescens Vahl mss. Perou - Jos. de Jussieu." Although said to be
from Peru, 85 it is a typical example of the species generally known as Viguiera
aurea (H. B. K.) Hieron., which is known only from Ecuador, and is now repre-
sented in the U. S. National Herbarium by a good series of specimens. There i,3

also a sheet of the same species in the general collccton of the Paris Herbarium
labeled "Helianthus canescens Vahl mss. Sic in herb. Juss. Helianthus incanus
Pers. Perou. Dombey." Whether Persoon examined the specimen now in the
Jussieu Herbarium or whether he had a duplicate of it seems now impossible to
determine, but its entire correspondence with his description leaves no room for

doubt that it may be taken as authentic for his species, and that his name must
be adopted.

85 Ecuador formed a part of Peru until 1822. Joseph de Jussieu accompanied
Bouguer and La Condamine on their expedition of 1735, which landed at Quito,
and he remained in South America until 1771, traveling and collecting extensively.
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Viguiera peruviana A. Gray, Proc. Amer. Acad. 5: 124. 1861.

Helianthus rugosus Meyen, Reis. Erd. 2: 45. 1835, Not Viguiera rngosus

[sic] (Schauer) Benth. & Hook. 1881.

A photograph and tiny fragments of Meyen 's type are in the Gray Herbarium,

obtained by the writer in 1914 at the Berlin Herbarium. The type is a small and
poorly developed, uncharacteristic specimen, but evidently belongs to Viguiera

peruviana. The young achenes and pappus (of 2 awns and a pair of small lacer-

ate squamellae at the base of each awn) are quite those of V. peruviana, and the

other characters agree well enough. The following additional specimens have

been studied in a loan from the Kew Herbarium:

Peru: Quebrada dc la Cuesta, on way from Arequipa to Islay, Sept. 1854,

Lechler 2760. "Cobija, Iquiqui, et Arica," Cuming 941 (2 sheets).

The leaves on the branchlets are often opposite. Lechler 's plant was dis-

tributed as Helianthus rugosus. Meyen 's type came from the coast cordillera

back of Islay, and Gray's from the Andes between Culluay and Obrajillo.

Viguiera procumbens (Pers.) Blake.

Sanvitalia helianihoides L. Rich.; Willd. Sp. PI. 3: 2190. 1803. Not Viguiera

helianthoides H. B. K. 1820.

Helianthus procumbens Pers. Syn. PI. 2: 475. 1807.

Helianthus prostratus (prostratum) Hort. Paris.; Pers. Syn. Pi. 2: 475, 1807,

as synonym. Not H. prostratus Willd, 1803,

Viguiera pflanzii Perkins, Bot. Jahrb. Engler 49: 226. 1913.

Sanvitalia helianthoides L. Richard is represented by two sheets of good speci-

mens in the Cosson Herbarium at Paris, from the DeFranqueville Herbarium.

Tliey are labeled simply "Perou." In the Jussieu Herbarium is a sheet (no.

9445) bearing two garden specimens of the same species, collected respectively

in 1788 and 1791, and labeled "Helianthus. Perou. Domb. Helianthus pro-

cumbens Persoon, Enchir. Wih. Syn. H. prostratus Poir. Encyl. Suppl. Desf."

In the general herbarium at Paris is another sheet labeled by Desfontaines "Heli-

anthus prostratus Persoon," and by Spach "Ex horto Par.?" All these specimens

belong to the somewhat variable species called Viguiera pflanzii Perkins in the

writer's revision of the genus,^^ and may safely be taken as authenticating the

names Sanvitalia helianthoides L. Rich., Helianthus procumbens Pers., and H.

prostratus Hort, Par. (not Willd. 1803, a North American species of doubtful

status). Persoon 's name is the earliest available for use, and must be taken up
for the species. Two sheets under //. procumbens Pers. in the Prodromus Her-

barium, one labeled "Helianthus. Peru. Pavon," the other "Helianthus pros-

tratus Cav. 22 fructidor an 8," represent the same species, considerably modified

by cultivation.

Helianthus annuus L. Sp. PI, 904. 1753,

Helianthus cirrhoides Lehm. Hamb. Gart. Zeit. 8: 458. 1852.

The identity of Helianthus cirrhoides Lehm. does not appear to have been

recorded. It is represented in the Schultz Bipontinus Herbarium by five sheets

of authentic material received from Lehmann. The specimens, which agree per-

fectly with Lehmann 's description, represent a coarse cultivated state of Helian-

thus annuus with unusually long caudate-cirrhate tips to the phyllaries. The
rays were described by Lehmann as pale, the disk flowers as greenish. The
description was drawn up from specimens grown at the Hamburg Botanical

•Garden from seed received under the name Helianthus patens Lehm. from the

Utrecht Garden.

60 Contr. Gray Herb. 54: 142. 1918.
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Melantheradiscoidea (Baker) Blake.

Echinocephalum discoideum Baker in Mart. Fl. Bras. 6^: 230. 1884.

Amellus discodcus (sic) Kuntze, Rev. Gen. PI. 1: 306. 1891.

The writer did not find either at Kew or at Brussels any specimens of this

species, based by Baker on material collected by Martius at Porto das Miranhas

in the Rio Negro region, Province Alto Amazonas, Brazil. No species of the

genus Melanlhera was listed by Baker from Brazil, but E. discoideum, from descrip-

tion, evidently belongs to it. It is curious that Baker, after distinguishing Echino-

cephalum from Melanthera by its possession of sterile rays (the latter being dis-

coid), should immediately proceed to describe under it this discoid species. The

exact relationships of the species must remain in doubt until authentic material

can be examined.

Spilanthes iodiscaea A. H. Moore, Proc. Amer. Acad. 43: 536. 1907.

Verbesina pusilla Poir. in Lam. Encycl. 8: 459. 1808.

Eclipta ? pusilla DC. Prodr. 5: 491. 1836.

The type of Verbesina pusilla Poir. in the herbarium of the Museum d'Histoire

Naturelle, collected in Porto Rico, is identical with Spilanthes iodiscaea A. H.

Moore. Poiret's name can not be taken up for this species owing to the existence

of Spilanthes pusilla Hook. & Arn.,^' a valid species of Argentina.

Zexmenia macrocephala (Hook. & Arn.) Hemsl. Biol. Centr. Amer. Bot. 2:

173. 1881.

Lipochaeta macrocephala Hook. & Arn. Bot. Beechey Voy. 436. 1840-41.

Zexmenia ghiesbreghtii A. Gray, PI. Wright. 1: 113, footnote. 1852, as Z,

ghiesbrechiii.

Zexmenia macrocephala (Hook. & Arn.) Hemsl. has remained a doubtful species

since its description, and no specimens except the original ones appear ever to

have been assigned to it. There are two original specimens in the Kew Herbarium,

both from Acapulco, one from the Hooker Herbarium, labeled as collected by
Sinclair, the other, from the Bentham Herbarium, marked as collected by Hinds.

Although somewhat different in habit and evidently derived from two different

plants, they are conspecific and are identical in all essential characters with

Zexmenia ghiesbreghtii A. Gray, which also has been collected at Acapulco. In

W. W, Jones' revision ^^ of Zexmenia both Z. ghiesbreghtii and Z. macrocephala

were retained as distinct species, placed together, and distinguished by characters

of no real consequence. The material from Kew on which Jones' notes were based

was taken from the specimen in the Bentham Herbarium, which is less typical in

appearance of Z. ghiesbreghtii than the other specimen (in the Hooker Herbarium).

The latter is evidently the type, as the original description says "a solitary speci-

men of this is in the collection." Although the type locality is given as "between
San Bias and Tepic," there is every reason to suppose that the specimen in the

Hooker Herbarium mentioned above is the one referred to, particularly since

Hemsley gives the locality as Acapulco. The description, in any case, applies

definitely to the plant generally known as Zexmenia ghiesbreghtii.

In Jones' revision of Zexmenia, Z. greggii A. Gray and Z. ghiesbreghtii are

placed some distance apart (nos. 6 and 14) through the use of the length of the

squamellae as a principal key character. Although this character is often of

importance in the genus, it shows considerable variability in the same species,

and the extent to which it separates these two very closely allied species is

evidence of its general unsatisfactory nature. In Z. macrocephala (Z. ghies-

breghtii), for instance, the squamellae, though usually minute, as described by
Jones, not infrequently reach a length of 1 mm., which in his key would place

8^ In Journ. Bot. Hook. 3: 317. 1841.
88 Proe. Amer. Acad. 41: 152. 1905.
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them in Z. greggii. In achenes from the type of Lipochaeta macrocephala they

reach 1.8 mm. A much better distinctive character is afforded by the phyllaries.

In Z. macrocephala the outer ones are suborbicular-ovate, blunt or rounded at

tip; in Z. greggii they are triangular or triangular-ovate and acuminate.

Zexmenia serrata Llave in Llave & Lex. Nov. Veg. Descr. 1: 13. 1824.

Zexmenia scandens Hemsl. Biol. Centr. Amer. Bot. 2: 174. 1881.

Zexmenia trachylepis Hemsl. Biol. Centr. Amer. Bot. 2: 175. 1881.

Zexmenia dulcis Coulter, Bot. Gaz. 16: 99. 1891.

Verbesina sylvicola T. S. Brandeg. Univ. Calif. Publ. Bot. 10: 419. 1924.

The identity of Zexmenia serrata Llave, the type species of the genus, has

never been determined. There are in the Delessert Herbarium three sheets

labeled with this name. One is Zexmenia scandens Hemsl., and has two labels

—

"Zexmenia serrata Llave" and "Mexico. Herb: La Llave." The other two

are Z . ceanothifolia (Willd.) Schultz Bip., and are labeled "Mexico. Cervantes"

in a handwriting quite different from that on the sheet of Z. scandens. In view

of the definite label of the latter, and its excellent correspondence with the

original description, there seem to be no reasonable grounds for doubt that it is

authentic for Llave's species, and that the identity of this, the type species of

the genus Zexmenia, has at last been ascertained.

Zexmenia verbenaefolia (DC.) Blake.

Galea verbenaefolia DC. Prodr. 5: 673. 1836.

Lipochaeta umhellata fi. conferta DC. Prodr. 5: 610. 1836.

Zexmenia microcephala Hemsl. Biol. Centr. Amer. Bot. 2: 173. 1881.

Zexmenia ccanoihifolia var. conferta A. Gray; W. W. Jones, Proc. Amer. Acad.

41: 155. 1905.

Examination of the types of Galea verbenaefolia DC. (N^e, without locality),

Lipochaeta umbcllata ^. conferta DC. (Berlandier 1053, Cuernavaca), and Zexmenia

microcephala Hemsl. (Sinclair, San Bias to Tepic) has sliown that they represent

one species, for which the earliest specific name is Galea verbenaefolia. DeCandolle's

type of this species is an excellent match for Lamb 519, from Acaponeta, Tepic,

but has even shorter pedicels (mostly 1.5 to 5 mm. long). In fragments obtained

from Hemsley's type of Z. microcephala the squamellae are not absent, as described

by Hemsley and W. W. Jones, but at least sometimes are present (about 1 on

each side of acliene) and as much as 1.3 mm. long.

Otopappus imbricatus (Schultz Bip.) Blake.

Zexmenia imbricaia Schultz Bip. in Seem. Bot. Vo^'. Herald 306. 1856.

Otopappus epalcaceus var. (?) pringlei Greenui. Proc. Amer. Acad. 40; 42. 1904.

Otopappus pringlei Blake, Journ. Bot. Brit. & For. 53: 232. 1915.

Schultz's tyi)c, a specimen collected by Haenke in Mexico without definite

locality, has been available for study through the kindness of Prof. H. Lecomte.

Verbesina eggersii Hieron. Bot. Jahrb. Englcr 28: 611. 1901.

Silphium platypterum Spruce; Benth. & Hook. Gen. PL 2: 350. 1873, nomen

nudum.
Verbesina platyptera Benth. & Hook.; Hook. &. Jacks. Ind. Kcw. 2^: 1181.

1895, nomen nudum. Not Verbesina platyptera Schultz Bip.; Klatt,

Leopoldina 23: 144. 1887.

Silphium platypterum Spruce, a name never pubhshed with description, was

based on Spruce 6472 from near Chanduy, Ecuador. Through the kindness of

Dr. A. W. Hill, the excellent specimen in the Kew Herbarium was lent the

writer for study some time ago. It proves to be identical with Verbesina eggersii

Hieron., based on Eggers 14941 from Hacienda El Recreo, Province Manabi,

Ecuador (fragments of type in the U. S. National Herbarium). Eggers 15687
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(U. S. National Herbarium), from the same locality as the type, is referable to

this species also.

Verbesina elegans H. B. K. Nov. Gen. & Sp. 4: 204. 1820.

Verbesi7ia arthurii Blake, Contr. Gray Herb. 53: 26. 1918.

Examination of the type of Verbesina elegans H. B. K., from "Regno Quitensi?",

in the Paris Herbarium, has shown its identity with V. arthurii Blake, based on
Apollinaire & Arthur 60, from Guadalupe, Colombia. In Robinson and Green-
man's revision of the genus, V. elegans is wrongly placed in the section Verbesi-

nana under a group characterized in part by having "leaves cancscent-tomentose
beneath." In the type and other specimens of V. elegans the leaves are, as
described by Humboldt, Bonpland, and Kunth, merely hirtous or hirsute and
green beneath, and the species is better placed in the section Saubinelia, next to
V. sordescens DC.

Verbesina humboldtii Spreng. Syst. Veg. 3: 577. 1826.

Verbesina helianihoides H. B. K. Nov. Gen. & Sp. 4: 204. 1820. Not Verbesina
helianthoides Michx. 1803.

Verbesina lehmannii Hieron. Bot. Jahrb. Engler 28: 612. 1901.

The identity of Verbesina lehmannii Hieron. with V. humboldtii Spreng., long
a doubtful species of the genus, has been noted and discussed by the writer.^* The
species appears to be best referred to the section Saubineiia.

Verbesina lindenii (Schultz Bip.) Blake.

Silphium arborescens Mill. Card. Diet. ed. 8. Silphium no. 4. 1768.

Zexmenia lindenii Schultz Bip. in Seem. Bot. Voy. Herald 306. 1856.
Lasianthaea lindenii Schultz Bip. in Seem. Bot. Voy. Herald 306. 1866, as
synonym.

Verbesina olivacea Klatt, Leopoldina 20: 93. 1884.

Otopappus olivaccus Klatt, Ann. Naturhist. Hofmus. Wien 9: 362. 1894.
Verbesina arborescens Blake, Journ. Bot. Brit. & For. 53: 57. 1915. Not

V. arborescens (L.) Gomez, 1890.

Zexmenia lindenii Schultz Bip., based on Linden 1157 (from Mirador, Vera-
cruz, altitude 3,000 ft., Oct. 1838, in the Schultz Herbarium) has remained a
doubtful species since its description. Tlie type specimen is referable to the
species usually known as Verbesina olivacea Klatt, and Schultz's name must be
taken up.

Verbesina parviflora (H. B. K.) Blake, Proc. Biol. Soc. Washington 39: 144.
1926.

Helianihus parviflorus H. B. K. Nov. Gen. & Sp. 4: 222. pi. 378. 1820.
Actinomeris stricia Hemsl. Biol. Centr. Amer. Bot. 2: 186. 1881.
Verbesina stricta A. Gray, Proc. Amer. Acad. 19: 13. 1883.
Despite the fact that it was represented by a plate, Helianthus parviflorus

H. B. K. remained of uncertain identity until examination of the type by the
writer in 1925 showed it to be identical with the rather common Mexican plant
known as Verbesina stricta (Hemsl.) A. Gray. The type is a specimen which,
after an injury to the main axis, has thrown out a couple of long 1-headed
flowering branches. It was collected at "Santa Rosa Mexicanorum," which lies

in Querdtaro or Guanajuato.

Verbesina tetraptera (Orteg.) A. Gray, Proc. Amer. Acad. 19: 13. 1883.
Coreopsis alata ("allata") Cav. Icon. PI. 3: 30. pi. 260. 1795. Not Verbesina

alata L. 1753.

Helianthus tetrapterus Orteg. Hort. Matr. Dec. 74. 1798.

Verbesina scabra Benth, PI. Hartw. 41. 1840.

™ Journ. Washington Acad. Sci. 16: 226. 1926.
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In Robinson and Greenman's revision ^ of Verbesina, Verbesina scabra Benth.,

which had been synonymized with V. leiraptera (or Actinomeris ieirapiera) by

Hemsley and Gray, w:as restored to independent standing on the basis of the

original description and of a drawing by Klatt, and Palmer 377 (Jahsco, 1886) was

referred to it. After examining Bentham's type {Hartweg 315, from Zitaquaro,

Michoacan, in the Kew Herbarium), I find it impossible to distinguish it in any

way from the ordinary form of V. tetraptera. The species is variable in the char-

acter of its involucre, as well as in leaf pubescence, but the differences do not

seem to be of taxonomic value. Palmer 377 has a different involucre, partly or

in some cases wholly wingless peduncles, and elhptic-oblong or obovate-oblong

leaves which show no tendency toward the rhombic or deltoid and usually

hastate type characteristic of V. tetraptera. It may represent a distinct species.

Verbesina tomentosa DC. Prodr. 5: 614. 1836.

Verbesina hastifolia Blake, Bull. Torrey Club 51: 426. 1924.

DeCandoIle's Verbesina tomentosa, described from a fruiting specimen collected

by N6e, supposedly in South America, has remained dubious. It was doubtfully

referred by Robinson and Greenman," in their revision of the genus, to V. sub-

lobaia Benth., their action probably being based on Klatt's unfounded remarks ^^

on the same point. Study of the writer's photograph and notes of the type

specimen in the Prodromus Herbarium leave Uttle doubt that it is identical with

Verbesina hastifolia Blake, described from specimens collected by Macbride and

Featherstone (no. 195) at Matucana, Department of Lima, Peru, in 1922. The

species has since been collected by Pennell (no. 14441) along the Rio Chilldn,

near Viscas, Department of Lima, Peru, altitude 2,000 to 2,300 meters, the

specimen (Field Museum) representing a less densely pubescent form with the

leaves at length merely pilosulous beneath.

Verbesina turbacensis H. B. K. Nov. Gen. & Sp. 4: 203. 1820.

Verbesina pinnata Clark.; DC. Prodr. 5: 615. 1836.

Verbesina pinnata was described by DeCandoUe from the sterile leafy stem

tip of a specimen of unknown origin, now in the Prodromus Herbarium, supple-

mented by notes on the inflorescence and flowers evidently derived from manu-

script notes of L'H^ritier. It has never been recognized with certainty among

subsequent collections. Even the identity of its author (whose name is given by

DeCandoUe as "Clark.," as though it were an abbreviation for Clarke or Clarkson)

is not obvious. The type specimen agrees so well, in all evident characters

except its sometimes more numerous leaf-lobes (3 to 5 pairs), with such specimens

of Verbesina turbacensis with deeply lobed leaves as Heyde & Lux (distr. /. D.

Smith) 6178, C. L. Smith 313, and Pringle 4966, that there seems no reason for

longer attempting to maintain it as a separate species.

The writer was not able to find a type specimen of V. turbacensis at the Paris

Herbarium.

Calyptocarpus vialis Less. Syn. Gen. Comp. 221. 1832.

Calyptocarpus wendlandii Schultz Bip. Bot. Zeit. 24: 165. 1866.

Wendland 1078, from San Jose, Costa Rica, July 17, 1851, the type of Schultz's

species in the Schultz Herbarium, is a normal specimen of C. vialis, as is another

specimen referred to the same species in the same herbarium, collected by Dr.

Scherzer in the region of San Jose, at an altitude of 2,440 meters, in 1853. The

generic name has been persistently emended to Calyptrocarpus by authors as

though from KaXvirrpa, a veil, but is evidently derived from KaXvirrSs, covered

»o Proc. Amer. Acad. 34: 538. 1899.

91 Proc. Amer. Acad. 34: 566. 1899.

62 Leopoldina 20: 93. 1884.
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(referring to the "corticate" achene), and should be retained as originally written

by Lessing, who used the same spelling a few years later.^^

Calea angusta Blake, nom, nov.

Galinsogea angustifolia Spreng. Neu. Entd. 2: 138. 1821.

Ageratum angustifolium Spreng. Syst. Veg. 3: 446. 1826.

Trichophyllutn angustifolium Less. Linnaea 6: 519. 1831.

Bahia angustifolia DC. Prodr. 5: 65(5. 1836.

Calea angustifolia Schultz Bip.; Baker in Mart. Fl. Bras. 6*: 256. 1884. Not
Calea angustifolia Gardn. Lond. Journ. Bot. 7: 417. 1848.

The types of Galinsogea angustifolia and Ageratum angustifolium, described as

independent species by Sprcngel, arc preserved in the Schultz Bipontinus Her-
barium. Lessing's and DeCandolle's transfers were based on the latter name.
The species requires a new name, owing to the publication by Gardner of another
Calea angustifolia, retained by Baker as a variety of C muUiplinervia.

Calea coriacea DC. Prodr. 5: 675. 1830.

Calea robusta Britton, Bull. Torrey Club 19: 151. 1892.

The identity of these two species is shown by a comparison of DeCandolle's
type, collected in "Peruvia" by Haenke, with Bang 1423, from Bolivia, which
is C. robusta Britton. The S])ecies has been known definitely only from Bolivia

(region of Yungas, and elsewhere) . Haenke is known »^ to have visited Cocha-
bamba, Bolivia, and undoubtedly collected this specimen on tliat trip.

Calea liebmannii Schultz Bip.; Klatt, Leopoldina 23: 145. 1887.

Calea lepiocephala Blake, Contr. U. S. Nat. Herb. 22: 646. 1924.

In their revision of the Central American species of Calea, Calea liebmannii

was doubtfully placed by Robinson and Greeiunan ^^ in the Calydermos group
on the basis of Klatt's inadequate and in some respects incorrect description,

and was passed over by the present writer at the time C. lepiocephala was published
from Tonameca, Oaxaca (type Reko 3544). Examination of the excellent

specimens of the type collection {Liebmann 411, from Gualulu, Mexico) in

Schultz's herliarium has sho^vii i's ic'cniity with the latter.

Calea sessiliflora Less. Linnaea 5: 153. 1830.

Calea brevipes Blake, Contr. U. S. Nat. Herb. 22; 647. 1924.

Lessing's Calea sessiliflora, which has remained an unrecognized species, was
very briefly described on the basis of material said to have been collected in

Mexico by Humboldt, and preserved in Willdcnow's herbarium (no. 15241),
where it was labeled Chrysosphaerium gnaphalioides. Scraps of the same plant,

apparently from Willdenow's herbarium, have been examined by the writer in

the Schultz Bipontinus Herbarium. It is not one of the Mexican species, but
agrees perfectly, so far as the material goes, with the plant recently described
by the writer as Calea brevipes from the Department of Tolima, Colombia
{Pennell 3463, type). This region was visited by Humboldt and Bonpland and
the specimen in the Willdenow Herbarium was undoubtedly collected there by
them, although for some reason it remained undescribed in their work.

Calea zacatechichi Schlecht. Linnaea 9: 589. 1834.

Aschenbornia heieropoda Schauer, Linnaea 19: 716. 1847.

The monotypic genus Aschenbornia Schauer.ss described as a relative of Coeles-

tina { = Ageratum L.), has been retained in essentially the same position by

»3 Linnaea 9: 269. 1834.

" Herzog, Veget. der Erde 15: 1. 1923.
95 Proc. Amer. Acad. 32: 24. 1890.
fl« Linnaea 19: 716. 1847.
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Bentham and Hooker, O. Hoffmann, and Robinson," none of whom was able

to examine specimens. The single species, A. heferopoda, was based on Aschen-
born 319 and 680, from near Tucabaya, Mexico. In the Schultz Bipontinus
Herbarium are two small branches, together with detached loaves and a pocket
of fragments, and with them two labels in Schultz's handwriting, pinned together.

Both bear Schauer's name with a mark of affirmation, indicating that they
are authentic material. One bears also the data "Mexico circa Tacubayam
C. Ehrenberg! n. 680 Aschenborn;" the other "Mexico circa Tacubayam Aschen-
born! n. 319 & 680." There is also on the sheet a single leaf of the same plant,

labeled Ehrenberg 319, with the same locality as the others, and in addition a
pocket of fragments from Willdeaow's lierbarium (no. 15301), with an unpub-
lished name which it is not necessary to cite. The writer is not able to solve

the problem presented by the attribution to both Aschenborn and Ehrenberg
of the same number for the same plants, but in any case it is certain that this

material can be taken as authentic, agreeing closely, as it does, with Schauer's

description. All of it is Galea zacatechichi Schlecht., and Schauer's genus and
species can at last be reduced to synonymy under that name. The generic

identity was recognized by Schultz, but he failed to note the specific identity,

and has an unpublished new combination based on Schauer's name.
A brief statement of the identity of Aschenbornia heteropoda, without dis-

cussion, was given by the writer in the addenda to Standley's "Trees and shrubs

of Mexico." 98

Tridax brachylepis Hemsl. Biol. Centr. Amer. Bot. 2: 207. 1881.

Tridax galeottii Klatt, Leopoldina 23: 145. 1887.

Ptilostephium galeottii Schultz Bip.; Klatt, Leopoldina 23: 146. 1887, as

synonym.
Tridax tuberosa Robins. & Greenm. Proc. Amer. Acad. 32: 4. 1896.

Tridax pringlei Robins. & Greenm. Proc. Amer. Acad. 32: 4. 1896.

In publishing Tridax galeottii, Klatt cited Liebmann 558 and 693 and Galeotli

2472, in the order given. Robinson and Greenman, in their revision of the

genus, placed *^ the species between T. bicolor and T. coronopifolia on the basis

of Klatt's unsatisfactory description, but later ' considered it identical with

their T. tuberosa of 1896 and adopted Klatt's name in place of the latter. They
were led to this course by an examination of two drawings labeled T. galeottii in

the Klatt Herbarium, one of which they considered to represent T. tuberosa,

the other T. brachijlepis. Klatt's description of the leaves as "irregularly

lobate" was taken to indicate that the former species was the one principally

intended in his diagnosis.

Through the kindness of Mr. C. A. Weatherby, there arc available for study

the two drawings from the Klatt Herbarium, as well as the types of T. tuberosa

and T. pringlei. The material of T. galeottii in the Copenhagen Herbarium
(Liebmann 558 and two sheets of 693) is also before the writer, as well as three

sheets (Pringle 8372, E. W. Nelson 1423, and Comatii &, Gonzdlez 560) in the

U. S. National Herbarium, which have been referred to T. brachylepis. In 1925

the material in the Schultz Herbarium (Liebmann 558 and 693, and Galeoiti

2472) and the type of T. brachylepis (Galeotli 2024) at Kew were examined, and
a photograph of the first and last of the specimens mentioned in the Schultz

Herbarium and small fragments from the type of T. brachylepis were obtained.

«7 Proc. Amer. Acad. 49: 435. 1913.

88 Contr. U. S. Nat. Herb. 23: 1681. 1926.

»9 Proc. Amer. Acad. 32: 8. 1896.
J Proc. Bost. Soc. Nat. Hist. 29: 106. 1899.
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The material in tlie Schultz Herbarium was later forwarded for more detailed

comparison. All these specimens are from Oaxaca.

Careful examination of this assembled material has failed to bring to light

any differences that may be considered specific or even varietal. In the tuberous-

thickened root (when present in the specimens), the habit, the pubescence of

stem, leaves, and peduncles, the involucre, and the details of head the plants are

identical. There is a certain amount of variation in the density of the leaf-

pubescence, but its character is the same in all. Hemsley described T. brachijlejns

as "herba annua, erecta, " but his specimen lacks the base, and these characters

must have been conjectural. Pringle 8372, which the writer considered on com-

parison an excellent matcli for liis type, has a large tuberous root. The only

differences of possible specific significance are shown by the leaves. Hemsley

described his species as having ovate-lanceolate, obtuse, remotely callous-dentate

or sometimes obscurely lobate leaves, Klatt described those of T. galeoitii

as cuneate and irregularly lobate. Robinson and Greenman distinguished their

two new species mainly by foliage characters: In T. tuberosa the leaves were

3-cleft with sharply toothed, acute lobes, and in T. pringlei lanceolate, dentate

or subentire, obtusish. Comparison of all this material leaves no doubt that

it represents a single species, somewhat variable in leaf form (but no more so

than some other species of Tridax), in which T. pringlei represents the extreme

with smallest, narrowest, and most nearly entire leaves, and T. tuberosa that

witli most deeply divided leaves. Most of the specimens are intermediate.

Tlie two drawings in the Klatt Herbarium are good sketches of two of the sheets

in the Copenhagen Herbarium, One of them, drawn from Liebmann 558,

represents the form with broad 3-lobed and rcpand-dcntatc leaves. The other,

drawn from one of the sheets of Liebmann 693, shows a plant with shallowly

repand-dentate leaves and another with them more deeply repand-dentate or

even 5-lobed. Robinson and Greenman's identification of T. galeotiii with

their T. tuberosa was based on the drawings of the two specimens with more*

deeply lobed leaves.

Tridax coronopifolia (H. B. K.) Hemsl, Biol. Centr. Amer. Bot, 2: 207. 1881.

Plilostephium coronopijolium H. B. K. Nov. Gen. &. Sp. 4: 255. pi. 387. 1820.

Ptilostephium trifidum H, B, K. Nov. Gen. & Sp. 4: 255. pi. 388. 1820.

Tridax trifida A. Gray, Proc. Amer, Acad. 15: 39. 1879.

Tridax lanceolaia Klatt, Lcopoldina 23; 145. 1887.

Klatt's Tridax lanceolata, somewhat doubtfuUj' retained as distinct from

T. coronopifolia by Robinson and Greenman ^ in their revision of the genus,

was based on Liebmann 205, from Tehuacan, Puebla, Mexico, and Berlandier

1063, from Cuernavaca, Morelos. Both numbers have been studied in tlic Sclniltz

Bipontinus Herbarium. They represent a form witli narrow entire leaves which

can not be separated from T. coronopifolia, a species notable for tlic variability

of its leaves. The pappus is about half as long as the achenes, as it is in the type

of Plilostephium trifidum H. B. K,, rightly united by Robinson and Greenman
with T. coronopifolia.

Tridax ehrenbergii Schultz. Bip.; Klatt, Leopoldina 23: 145. 1887.

The sheet of Tridax ehrenbergii in the Schultz Herbarium contains two speci-

mens, one a fairly good one, lacking the head but with a pocket containing

achenes and corollas, oi Liebmann 598 (Chinantla, Mexico, July 1841), the other

a poor fragment of Ehrenberg 61 ("Mexico pr. Jucualtepam"). The ticket of

the latter bears a diagnosis in Schultz's handwriting. Both specimens are Caleaa

of the little know^n C. sabazioides group, and although similar in most respects

they have a different pappus and apparently represent different species. Although

2 Proc. Amer. Acad. 32: 9. 1896.
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Schultz's name and unpublished diagnosis were evidently based on Ehrenberg's
plant, which has a pappus considerably longer than the achene, the name as

first published with description by Klatt refers to Liebmann 598, with pappus
shorter than the achene, and the identification of the species must rest on this

collection. As suggested by Robinson and Greenman,^ the plant is a Galea and not

a Tridax, and it appears to be identical with Galea sabazioides (Less.) HemsL,
if Nelson 3232, from near San Cristobal, Chiapas (U. S. Nat. Herb.) is properly

referred to that still doubtful species, the type of which has not been critically

examined by any author since its description.

Tridax palmeri A. Gray, Proc. Amer. Acad. 15: 38. 1879.

Tridax imbricatus [sic] Schultz Bip.; Klatt, Flora 68: 202. 1885.

Tridax imbricata Schultz Bip., poorly described by Klatt and compared with
T. coronopifoUa, was at first placed near that species by Robinson and Greenman *

and regarded as doubtfully distinct. In a subsequent note, after examination of

the very poor material (lacking heads) in the Klatt Herbarium, these authors

adopted ^ Schultz's name for the species they had described ^ as new under the

name T. petrophila. Study of the better material of the type collection

{Ehrenberg 355) in the Schultz Bipontinus Herbarium shows that this course was
incorrect. Schultz's type has large white or rosy rays about 1 cm, long, a strongly

graduate, densely glandular-pilose involucre 9 mm, high, and pappus (3 mm.
long) about equaling the achene, and is clearly identical with Tridax palmeri A.

Gray. It must be referred to the synonymy of that species, and the name
Tridax petrophila again adopted for Robinson and Greenman's species.

Tridax procumbens L. Sp. PI. 900. 1753,

Balhisia canescens Pers. Syn. PI. 2: 470. 1807.

Tridax procumbens ff. canescens DC. Prodr. 5: 679. 1836.

The synonyms of Persoon and DeCandolle are omitted in Robinson and
Greenman's revision of Tridax.^ No authentic material of Persoon's species,

collected by Richard at Santa Marta, Colombia, has been examined, but speci-

mens from the same locality so labeled, collected by Bertero, presented by Balbis,

and preserved in the Prodromus Herbarium as well as in the Schultz Bipontinus

Herbarium arc normal Tridax procumbens L.

Oxypappus seemannii (Schultz Bip.) Blake.

Chrysopsis scabra Hook. & Am. Bot. Beechey Voy. 434, 1841. Not Chrysopsia

scabra Ell. 1823 (?),

Oxypappus scaber Benth. Bot. Voy. Sulph. 118. pi. 4^. 1844.

Pedis seemannii Schultz Bip, in Seem. Bot. Voy, Herald 309, 1856.

Pentachaeia gracilis Benth, in Hook, Icon, PI. 12: 1. pi. 1101, 1872.

Oxypappus gracilis A. Gray; O, Hoffm, in Engl. & Prantl, Pfianzenfam, 4*:

257. 1890, without synonym.
The identity of all these specific names has long been recognized, but the

preoccupation of the name Ghrysopsis scabra has been passed over.

Vasquezia aneraonifolia (H. B. K.) Blake.

Unxia anemonifolia H. B. K. Nov. Gen. & Sp. 4: 279. pi. 402. 1820.

Villanova anemonefolia Less. Syn. Gen. Comp. 256. 1832.

This Colombian and Venezuelan species appears different from the forms occur-

ring from Ecuador to Bolivia and Peru. The pedicels and involucre are not

s Proc. Bost. Soc. Nat. Hist. 29: 107. 1899.

* Proc. Amer. Acad. 32: 9. 1896,

« Proc. Bost. Soc. Nat. Hist. 29: 107. 1899.

« Proc. Amer. Acad. 32: 5. 1896.
T Proc. Amer. Acad. 32: 7. 1896.
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glandular, and the former are densely pilose with mostly erect, not obviously

jointed hairs; the rays are 5 to 7, the disk flowers 6 to 9; the leaves are densely

pilose and with comparatively broad divisions. To it are referred Rusby &
Pennell 1215, Pennell 2213, and Pennell, Killip, and Ilazen 8753, all from the

Departments of Caldas and Cundinamarca, Colombia, as well as Jahn 973 from

Pdramo de Canagusi, Province of Merida, Venezuela, the last a coarser form with

less divided leaves. Rusby & Pennell 1215 has been compared by the writer with

the type of Unxia anemonifolia H. B. K., from ''Nova Hispania?," in the Hum-
boldt and Bonpland Herbarium at Paris.

The well known name Villanova Lag.* being preoccupied by Villanova Orteg.,'

Rydberg i" has taken up for the genus Philippi's name Vasquezia (so spelled by

Philippi, but written Vasquesia by Rydberg). Ortega's name was based on his

Villanova bipinnatifida, which is Parthenium hysterophorus L. Tliere seems con-

sequently no possibility that Ortega's name, which has not been used for over a

century, will ever figure except in synonymy. Villanova Lag., however, is only

a small genus of about half a dozen species, none of which are of any economic

importance, and the change of name is a matter of no great significance. The

South American species are poorly described and in a state of confusion that can

be cleared only by examination of type material,

Blennosperma nanum (Hook.) Blake, Proc. Bioh Soc. Washington 30: 144.

1926.

Chrysanthemum? nanum Hook. Fl. Bor. Amer. 1: 320. 1834.

Coniothele californica DC. Prodr. 5; 531? 1836.

Blennosperma californicum Torr. & Gray, Fl. N. Amer. 2: 272. 1842.

Hooker's type of Chrysanthemum ? nanum, collected on the "North-West

coast of America" by Mcnzies, is identical witli Coniothele californica DC, as

long ago noted by Asa Gray.'' Gray's brief statement of its identity, at the

beginning of his account of the genus Chrysanthemum, has been overlooked by

later writers, and Hooker's name seems to be omitted from the "North American

Flora."

Soliva sessilis Ruiz & Pav. Fl. Peruv. Chil. Prodr. 112. 1794.

Saliva barclayana DC. Prodr. 6: 143. 1837.

Gymnostyles barcklayana Steud. Nom. Bot. ed. 2. 1: 713. 1840.

Saliva sessilis var. barclayana Baker in Mart. Fl. Bras. 6^: 294. 1884.

Soliva barclayana DC, based on specimens collected in Barclay's garden in

England on July 18, 1830, by Alphonse DeCandoUe, which had been grown from

seed from "America merid." without definite locality, lias not since been recog-

nized. The type specimens in the DeCandolle Herbarium are Soliva sessilis

Ruiz & Pav. and the name may now be placed in the synonymy of that species.

The two upper lobes of the achene referred to in DoCandolle'a description are the

two spiny teeth at its apex which in the type are sometimes infiexed, as described

by DeCandolle and as is frequent in S. sessilis, and sometimes erect.

Liabum hypoleucum (DC.) Blake, Proc. Bio!. Soc. Washington 39: 144. 1926.

Vernonia hypoleuca DC. Prodr. 5: 27. 1836.

When transferring this species to Liabum, the writer suggested that it was
probably a Peruvian species, although attributed by DeCandolle to Mexico.

However, having since carried out in another connection a review of the South

8 Gen. & Sp. Nov. 31. 1816.
fl Hort. Matr. Dec. 47. 1797.

10 N. Amer. Fl. 34: 41. 1914.

iigyn. Fl. 12: 364. 1884.
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American species without finding any group to which it may be referred, the

writer has now no doubt that it is really a Mexican or Central American plant.

It is clearly a member of the group distinguished generically by Rydberg '^ under

the name Sinclairia Hook. & Arn., but appears not to agree entirely with any

species described by him, although it comes near jS^. brachypus Rydb.

Centaurea melitensis L. Sp. PL 917. 1753.

Calcitrapa patibilcensis H. B. K. Nov. Gen. & Sp. 4: 23. 1820.

Centaurea americana Spreng. Syst. Veg. 3: 407. 1826. Not Centaurea ameri-

cana Nutt. 1821. •

Centaurea patibilcensis DC. Prodr. 6: 593. 1837.

In the Index Kewensis Calcitrapa patibilcensis is referred to Centaurea americana

and its synonym, Centaurea patibilcensis, to Centaurea melitensis. The latter

reference, as shown by an examination of the type {Bonpland 3768, Patibilea,

Peru, in the Paris Herbarium), is the correct one, and the former is probably

owing to confusion between Centaurea americana Spreng. (a renaming of C.

patibilcensis) and Centaurea americana Nutt.

Moquinia blanchetiana (DC.) Blake.

Baccharis blanchetiana DC. Prodr. 7: 281. 1838.

Moquinia flavescens Gardn. Lond. Journ. Bot. Hook. 6: 458. 1847.

These names have already been equated by Baker,'* who examined the type

collections of both species. The writer has examined the type specimen of

Baccharis blanchetiana and the type collection of Moquinia flavescens, but without

an opportunity to coriipare them. The specific identification of DeCandolle's

name rests on the authority of Baker.

12 N. Amer. Fl. 34: 295. 1927.

i« In Mart. Fl. Bras. 63; 347. 1884.
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PREFACE

The accompanying paper by Dr. Carl Christensen, curator of the
Copenhagen Botanical Museum, is a report upon the ferns and
fern allies collected by Joseph F. Rock in southeastern Asia from
the middle of 1920 to March, 1924, while engaged in botanical and
ethnological field work. During the early part of this period Mr.
Rock was employed as agricultural explorer for the Bureau of

Plant Industry, United States Department of Agriculture, and gave
special attention to an investigation of the sources of chaulmoogra
oil, at that time a little known specific for leprosy, among the
forests of the Burma-Yunnan border region. The exploration was
carried also far into the Province of Yunnan, southwestern China,
and in February, 1923, was taken over by the National Geographic
Society and was conducted under the auspices of the society for
more than a year, the herbarium specimens (nearly 80,000 in number)
from both sources being turned over to the United States National
Museum.
The collections thus brought together are notable for their large

representation of primroses, rhododendrons, and ferns, and the
National Museum is fortunate in being able to present a critical

analysis of the fern material by Doctor Christensen, a special

student of the Asiatic species of this dilRcult group. All of Mr.
Rock's pteridophyta from the regions mentioned, and of his smaller
collections from Siam and Tibet, are cited in the present paper,
with frequent reference to much historically important material
collected by earlier explorers.

Frederick V. Coville,
Curator of the United States National Herhmivmh,

in
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ASIATIC PTEKIDOPHYTA COLLECTED BY JOSEPH F. EOCK
1920-1924

By Carl Christensen

INTRODUCTION

Some time ago Dr. William R. Maxon, associate curator of the

United States National Herbarium, proposed that we should identify

jointly the large number of pteridophyta collected in Siam, Burma,

and Yunnan by Joseph F, Rock, and publish a report upon them.

There was sent to the Botanical Museum of Copenhagen at the

same time an almost complete set of the plants in question. I was

just finishing, however, a report upon another large collection of

ferns made by Dr. Harry Smith in Szechwan and Chile, and when
Doctor Maxon had read this^ he suggested that I should undertake

the work alone, and sent to me all the unicates of the Rock pterido-

phyta in the United States National Herbarium. Owing to work

on the history of Danish botany, which occupied most of my time

from 1920 to 1926, I was obliged to postpone study of the Rock

ferns; but the historical manuscript was finished in the summer

of 1926, and at intervals since that time I have done my best to

identify the numerous species represented by the material placed

in my hands.

The ferns here discussed were gathered by Mr. Rock during the

years 1920 to 1924. A small portion were collected in northern

Siam, in a previously unexplored region, and a report upon them

forms the second part of the present brochure. The great bulk

of the material, however, was collected in the vicinity of the Burma-

Yunnan border—northern Burma, and Keng Tung Territory in the

Shan States—and in southern Yunnan, mostly on the heavily forested

mountain ridges between the Mekong and Salween Rivers. More
than a few specimens were collected on the slopes of the Likiang

Snow Range, some on Mount Kenyichunpo in southeastern Tibet, a

few also in northern Yunnan in the Valley of the Yangtsze, and a

single specimen from southeastern Szechwan remarkably enough

^ Plantae Sinenses : Pteridophyta, Medd, Bot. Trildg. Goteborg 1 : 42-110, pt

16-20. 1924.

265
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belonging to a species {Asplenium emiforme) not previously known
from that province.

Nearly all the specimens are complete, often consisting of entire

fronds 1.5 to 2 meters long, thus in the case of several large species
affording me a knowledge as to size, shape, and proportions that it is

difficult to get ordinarily without seeing the plants in the field. Most
species of the collection are true forest ferns, among them a good
many epiphytes; relatively few alpine species are present. The col-

lection is perhaps the largest made in these regions, at least since
Dr. Augustine Henry brought home, 30 years ago, his very rich
harvest of plants, which for the first time unveiled to wondering
botanists the extraordinarily rich flora of southwestern China. The
ferns collected by Henry were determined independently by J. G.
Baker at Kew and Dr. H. Christ in Basel, and both these pterido-
logists based a large number of supposed new species upon this

material. No wonder that some of these were described twice, and
under different names! It is scarcely excusable, however, that a
number of Baker's new species should be published in the Kew
Bulletin in 1906, notwithstanding that most of them had already
been described by Christ in 1899 and 1900. Still more remarkable
is the fact that not a few of these " new " species proposed by Baker
in 1906 are based on the same collection numbers and are identical

with species described by Baker himself in the Kew Bulletin for
1898. The explanation may be that Kew obtained a set of Henry's
plants twice, and that Baker determined the second set without com-
paring the specimens with those of the first. By the kindness of
Dr. A. W. Hill, director of the Koyal Botanic Gardens, Kew, I have
had on loan, in 1924 and more recently, most of the type specimens
of Baker's species, and have thus been able to reduce a very large
number of them to synonymy. Baker's descriptions are so short and
very often so wrong, and many of them based on such poor specimens,
that it is not to be wondered that students have been unable to iden-
tify later material with certainty. Thus Doctor Christ has often
misapplied Baker's names to specimens that are totally different from
the original's.

During the years 1899 to 1910 Christ published a long series of
papers on Chinese ferns, and described scores of new species. I have
known for a long time that some of these are very weakly character-
ized, that others had previously been described by Baker, and that
Christ himself had not infrequently described the same species twice
or even thrice. It must be admitted that Christ had a very sharp
eye for distinguishing related forms, and that not a few of his pro-
posed new species will perhaps be regarded as valid by certain

modern pteridologists who draw very narrow boundaries for a
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"species." On this point I take u conservative stand. We all know
that most of our northern ferns vary considerably in size, cutting,

density of pubescence, scales, etc., and I see no reason to suppose that
tropical species may not vary to the same extent. Working with
Chinese ferns we are on pioneer ground; we seldom have for study
more than a few specimens of a given species. It is therefore nearly
impossible to know the true range of variation.

On the other hand, it is quite clear to modern botanists that it is

wholly unnatural to merge under a single species widely different

forms, as is very often done in the Synopsis Filicum and in Clarke's

and Beddome's works on the ferns of India. My problem has been
to find a golden mean between these extreme points of view, and
fortunately w^e have in the so-called minute characters a means of
solving most of these questions. These characters, based for in-

stance on dermal outgrowths (hairs and scales) , spores, and hyda-
thodes, must not be misused, of course, as by the late Professor Hier-
>nymus in his latest very long descriptions, where he laid great
weight upon the size of the scales and the size and shape of their

cells, or when he found the only difference between his new species

Antrophyum henryi and A. coriacenm Wall, to lie in the different

length of the terminal cell of the paraphyses. Experience has taught
me that scarcely two individuals are fully alilce as to such " charac-

ters," and we note also that Hieronymus based a majority of his more
recent new species upon a single specimen. I have found it absolutely

impossible to identify specimens of Angiopteris from his descriptions.

Distinctive minute characters that can be described in a way intelligi-

ble to everyone are in my opinion of the highest value; but un-
fortunately they are never mentioned by Baker and rarely by
Christ, and a positive identification of the new species proposed
by these writers is possible in most cases only when one has at hand
for comparision the actual type specimens or, at least, cotypes. As
mentioned above, I have had most of the type specimens of Baker's
species on loan from Kew, and while in Paris in 1924 I went through
Christ's herbarium, then intercalated in the herbarium of Prince
Roland Bonaparte, and obtained authentic specimens or fragments
of most of the new species. Furthermore, I have had on loan from
Berlin the type specimens of the new species described in Hedw^igia
in 1916 by the late G. Brause, and have received also numerous
authentic specimens from Prof. E. liosenstock, Gotha. I have
thus found myself in a position to identify with some assurance
the ferns of the Rock collection and to carry that work out critically.

The following report is therefore not a bare list of names, inas-

much as I have often added supplementary and critical remarks
to earlier descriptions. In my paper on Dr. Harry Smith's ferns
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from Szechwan (1924) I published similar remarks on a number

of species, and these are not here repeated. As will be seen from

the list, I have had to reduce to synonymy a very large number of

names, some of which belong to species well known from the Hima-

laya and clearly described as species or varieties by C. B. Clarke

in his Eeview of the Ferns of Northern India.' It appears that

Christ rarely consulted this valuable treatise, for several of his

supposed new species from Yunnan were known as Himalayan by

Clarke. It can not be denied that the fern flora of Yunnan is very

rich in endemic species, yet the very large number listed by Mat-

thews^ and by Leveille* must be considerably reduced. Many of

them believed to be endemic are not, several being known also from

the eastern Himalaya and Assam and others extending eastward to

Japan.

In the first part of the present paper I enumerate all species col-

lected by Mr. Eock in Burma, Yunnan, and southeastern Tibet.

Most of them were gathered on both sides of the Burma-Yunnan
border, in regions of similar character, and it would be quite un-

natural to let the political boundary play any role in this list ; never-

theless, under each species I have arranged the localities under

three headings: Burma, Yunnan, and southeastern Tibet. All

numbers collected are cited, but I have not, as a rule, quoted full

locality data.

The whole collection contains 293 species. Of these, 275 are found

in Burma, Yunnan, and Tibet, 1 in Szechwan, and 60 in Siam.

Besides 6 species here described as new, the following 13 species

are recorded for the first time for China : Alsophila hhasyana^ Dry-

opteris crinipes, D. apicifjora^ D. sikkimensis, Polystichwm foenicula-

neum^ Tectaria vasta^ Leucostegia dareaeforTnis^ Hutnata assamica^

Athyrium foUoloswm^ Geterach dalhousiae, PteHs heteroTiiorpha^

P. walUchiana, P. dissitifoUa, and Polypodium wardii, all but one

previously known from British India. Several others now found in

Yunnan have been known formerly from Kweichou or Szechwan,

e. g. DrymotaeniuTJi, Pteris esquirolii^ Polypodium sikkimeTise, P.

rhynchophyllwn^ CampiuTn angustipinnum, Polystichum, stenophyl-

lum, and Aspleniwm cheilosorymi..

The following species found in Burma seem to be new for the

Indian Empire : Dryopteris lofouensis^ D, subelata^ D. hirtisorai,

PolystichuTTL punctifenmh, AthyHum dissitifoliuTii, Diplazvwm viri-

dissimwni, Woodwm'dia japontca, Pteris esquirolii, Polypodiimi

oUgolepidum^ P. neurodioides, and P. syhlineare.

'Trans. Linn. Soc. II. Bot. 1: 425^11. pi. Jt9-ii!,. 1880. Often quoted as

" Review," only.

' Enumeration of Cliinese Ferns. Journ. Linn. Soc. Bot. 39 : 339-393. 1911.

* Catalogue des Plantes du Yun-Nan. Pp. 1-300. Le Mans, 1916.
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The type specimens of most of the new species are in the Botanical

Museum of Copenhagen, cotypes in the United States National

Herbarium.

The systematic arrangement of genera is, as a whole, that followed

in my Index Filicum, which differs considerably from the usage of

American fern students. It is not a good one, but I do not wish to

change it at present, because in my earlier papers on Chinese ferns

the same sequence is followed. I have, however, made a notable

exception in the case of the very unnatural group ^^ Leptochilus^^

which is here divided into two genera: LeptochiJus proper, related

to Polypodiwm^ and Campiimi^ placed in the Dryopterideae. Minor
changes will be found here and there. The nomenclature is mainly

that of my Index Filicum. When no change is made I have refrained

from referring to the publications in which the species is named or

described, inasmuch as ail necessary references are found in the

Index ; when I deviate from the usage of the Index, the fact is always

pointed out. My preferring the name Tectaria for Aspidlium needs

no comment, nor the treatment of Leucostegia as a genus.

Finally, it is a pleasant duty to thank Doctor Maxon most heartily

for his kindness in suggesting that I undertake this work, which has

been difficult but by no means tedious, and for his generous interest

which led to sending the exceedingly fine set of Mr. Rock's pteri-

dophyta to the Botanical Museum of Copenhagen. To the directors

of the Royal Botanic Gardens, Kew, and the Botanical Garden and
Museum at Berlin I tender my sincere thanks for their kindness in

lending me the type material of many species.

i •.



'',
'•.^l'

.

'' T v^''^'v?^'?''.^= .;J-'y''
!

I ''l
.

. !'
'

- -I '.:'' ' ' ,^ ,

' '•O

PTERIDOPHYTA FROM BURMA, YUNNAN, AND TIBET

OPHIOGLOSSACEAE

BOTRYCHIUM Swartz

Botrychium lanuginosum Wall.

Yunnan : West of Talifu, en route to Tengyueh (6665).

MARATTIACEAE

ANGIOPTEBIS Hoffm.

Ang-iopteris caudatiformis Hieron. Hedwigia 61: 278. 1919.

Uluma: Keng Tung Territory, Meh Lui watershed (2323).

Yunnan: Along the banks of the Meh Kong, near Keng Hung (2554).

SCHIZAEACEAE

LYGODIUM Swartz

Lygodium japonicum (Thuub.) Swartz.

Yunnan-Burma border, near Hsia Sin Gal (7826).

Lygodium flexuosum Swartz.

Burma: Myawaddi to Kawkereik Hills, Lower Burma (678). Keng Tung
Territory: Between Pang Mah Ki Hat and Muang Len (1975) ; Meli Lui water-

shed (2279).

Yunnan: Between Chieng Law and Muang Plun (2381).

No. 678 should be referred perhaps to var. alta Clarke.

Lyg'odium polystachyum Wall.

BuKMA : Keng Tung Territory, Muang Len (2017).

GLEICHENIACEAE

DICRANOPTEBIS Bernh.

Dicranopteris linearis (Burm.) Underw.
Yunnan: Between Tengyueh and Bungling (7173).

Another specimen from the same locality (7172) is probably a young sterile

branch of the same species. It is of giguntic size, with pinnae 35 cm. long,

the segments 7 to 8 cm. long by nearly 1 cm. wide.

HYMENOPHYLLACEAE

HYMENOPHYLLUM J. E. Smith

Hymenophyllum exsertum Wall.

Hi/HieiwphyUuDi delavuyi Christ, Bull. Soc. Bot. France 52: 11, 1905. (Dela-

vey 3637 !

)

Yunnan: Between Tengyueh and Bungling (7216).

Hymenophyllum microsorum v. d. B.

Burma: Between Sadon and the Yunnan border (7396).
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Hymenophyllum australe Willd.

Buema: Between Sadon and the Yunnan border (7445).

Yunnan : Between Tengyueh and the Burmese border (7335). Between Kam-

baiti and Tengyueh (7556).

All the specimens belong to J3". crispatum Wall., which is kept distinct by

Professor Nakai in his recent Key to the Japanese Hymenophyllaceae.^ Perhaps

he is right, though it is difficult to say precisely how H. Cfispatum may be

distinguished from the many other forms grouped under the name H. australe.

Hymenophyllum khasianum Baker.

Bubma: Between Sadon and the Yunnan border (7442, 7445a).

Yunnan: Between Tengyueh and Lungling (7186a).

Identified from tlie description of Leptocionium flaccidum v. d. B. and Clarke's

illustration. (Review, pi. Jfi, f. 2.) The plant illustrated is larger, but the sori

are just as in our specimens, with the valves of the indusium U)ng and truncate-

obtuse.

lly-mcnophyllum khasianum is closely related to H. harbatum (v. d. B.) Miquel

and very likely represents a larger tropical form of that species, which is widely

distributed in China and has been described by Baker and Christ under new
names. Thus, H. henryi Baker, from Hupeh {Henry 5457; Kew!), seems to me
rather large but typical H. MrMium, aiid 11. omeiense Christ, from Mount Omei

(Wilson 53G4!), is very nearly identical with it. More different in habit is

E. fastigiosum Christ, though it may be a form of the same species.

No. 7186a, a single si)ecimen, is referred here with doubt.

TRICHOMANES L.

Trichomanes auriculatum Blume.

Yunnan: Between Kambaiti and Tengyueh (7532).

CYATHEACEAE

CYATHEA J. E. Smith

Cyathea brunoniana (Wall.) Clarke & Baker.

Alsophila costularis Baker, Kew Bull. Misc. InL'. 1906: 8. 1906.

Buuma: Between Sadon and the Yunnan border; "trunk 25 feet high; crown

subhorizontal" (7464).

Yunnan: Between Tengyueh and the Burmese border (7317).

The indusium is a very shallow cup that soon breaks down, often leaving a

patelliform scale only. Thus the species properly belongs to Hcmitclia, sect.

AmpMcosmia ; but it seems to me quite unnatural to separate from Cyathea the

species of this section, or at least those occurring in the Old World.

The present plant in a very close ally of C. spinulosa, differing from it by the

hairy costae and costules and the small indusia. The type specimen of Alsophila

costularis Baker, from Yunnan {Henry 13136; Kev,M), is exactly identical with

Rock's material. Baker overlooked the presence of an indusium.

ALSOPHILA R. Br.

Alsophila g'labra (Blume) Hook. Piate 13.

Burma : Keng Tung Territory : Between Muang Len, Pang Klia Luang, and

Muang Hpyak (2032, 2041) ; between Pang Sop Lao and Ban Yang Kha, valley

of the Meh Len (2153) ; Meh Lui watershed (2341).

Explanation of Plate 13.

—

Alsophila glabra. Along brook, Meh Lul watershed, Keng
Tunj? Territory, Burma, at 900 meters elevation : Rock 2341.

"Bot. Mag. Tokyo 40: 242. 1926.
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Here may be mentioned the following critical species of southern China,

closely related to Alsophila glahra:

Alsophila henryi Baker, Kew Bull. Misc. Inf. 1898: 229. 1898 (Yunnan, Henry
11451; Kew!).

Aspidium lamprocaulon Christ, Bull. Acad. G4ogr. Bot. 16: 117. 190ft

(Szechvvan, Wilson 5397; Herb. Christ!).

Dryopwris lamprocaulis 0. Chr. Ind. Fil. Suppl. 34. 1913.

Alsophila glabra var. cavaleriana Christ, Bull, Acad. G6ogr. Bot. 20^: 141. 1910.

(Kweichou, Cavalerie 3385!).

This differs chiefly from A. tjlahra by its broader, much more deeply pinnati-

fld pinnules and its serrate segments, the veins 7 to 9 jugate, simple or rarely

furcate, and it may be no more than a form of that species.

Alsophila glauca (Blume) J. Smith.

Burma: Keng Tung Territory, "Valley of the Meh Len (2097).

Alsophila khasyana Moore.

Burma: Between Sadon and the Yunnan border (7431).

New to China. Typical.

CIBOTIUM Kaulf.

Cibotium barometz (L.) J. Smith. Plate 14

Burma: Keng Tung Territory: Between Muang Len and Meh Kong (2004) ;

Meh Lui watershed (2298, 2305, 2313) ; between Keng Hung and Muang Hing

(2651).

I do not agree with Christ ° in considering C. assamioum Hook, distinct

from C. barometz. It is a larger form with serrate segments, with 5 or G pairs

of sori to each. No. 2004 is this form ; no. 2298 is intermediate between it and

the typical plant.

Explanation of Plate 14.

—

Cibotium harometz, in forest, Keng Tung Territory, Burma,

at 900 to 1,050 meters elevation. A, Rock 2298; B, RocU 2004, the fronds 3 meters

long.

POLYPODIACEAE

DIACALPE Blume

Diacalpe aspidioides Blume.

Yunnan: Between Tengyueh and the Burmese border (7344). East of

Tengyueh (7628, 7694).

Burma: Between Sadon and the Yunnan border (7481, 7483, 7511).

WOODSIA R. Br.

Woodsia lanosa Hook.

Yunnan: Eastern slope of Likiang Snow Range (6011).

CYSTOPTEBIS Bernh.

Cystopteris setosa Bedd.

Yunnan: East of Tengyueh, Hsia Ping Ho (7722).

A small form of this interesting species, the systematic position of which

appears to me very doubtful; its place in the present genus seems wholly

unnatural.

ACROPHORUS Presl

Acrophorus stipellatus (Wall.) Moore.

Burma: Between Sadon and the Yunnan border (7392, 7441).

Yunnan: Between T(^n,:;yueh and the Burmese border (7353).

* Philippine Journ. Sci. Bot. 2: 117. 1907.
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MATTEUCCIA Tod.

Matteuccia orientalis (Hook.) Trev.

Yunnan : Salween liidge (6997). Between Ktunbaiti and Tengyueh 7569).

DRYOPTERIS Adans.

Dryopteris calcarata var. sericea (Scott) C. Clir.

Lastrea sericea Scott; Bedd. Ferns Brit. lud. pL 308. 1869. Not Dryopteris
sericea C. Chr. Bot. Gaz. 56: 136. 1913.

Aspidium ciliatum Wall. List, no. 351. 182S (nomen).
Nephrodium calcaratum var. ciliatum Baker in Hook. & Baker, Syn. Fil. ed.

2, 494. 1874.

Nephrodiutii ciliatum Clarke, Trans. Linn. Soc. II. Bot. 1 : 514. 1880, not Desv.
1827.

Lastrea calcarata var. ^ sericea Bedd. Handb. Ferns Brit. Ind. 237. 1883.

Buuma: Keng Tung Territory: Valley of the Meli Len (2185); between
Pang Hoi Hpi and Peng Sai (2206).

Yunnan: Between ClUeng Law and Muang Hun (2378). Between Keng
Hung and Muang Hing (2719).

Although I am tolerably sure that this form is specificnlly difTerent from
genuine I), calcarata, I prefer to place it provisionally under tliat species as a

variety, partly because I have a specimen from Annam {Cadidre 21) that is

intermediate between it and the true Z>. calcarata, and partly because no name
ascribed to it thus far would be valid specifically. In size, pubescence, and
lack of auriculiforra pinnae our plant is essentially like D. calcarata, but the
pinnae are less cut, the lobes less oblique, and the sori closer to the costule.

The pinnae are rarely as much as 5 cm. long and 1 cm. broad, and are often

obtuse but also .sometimes acumhiate, the upper basal lobe less elongate.

Dryopteris falciloba (Hook.) G. Chr.

Lantrca falciloha Hook. Journ. Bot. Kew Misc. 9: 337. 1857. *

Nephrodium falcilohum Hook. Sp. Fil. 4: 108. 18G2 ; Clarke, Trans. Linn. Soc.

II. Bot. 1: 515. 1880.

Burma : Keng Tung Territory, Valley of the Meh Len (2082).

Yunnan: Between Kt-ng Hung and Muang Hing (2720). Between Muang
Hing and the Szemao hills (2775).

I agree with Clarke in his view that this is specifically dillerent from D.
calcarata (Blume) Kuntze, to which it was referred as a variety by Beddome
(Handbook, p. 237) and other writers. It differs chiefly in its larger size

(pinnae up to 15 cm. long and 1.5 cm. wide), the presence of several auriculi-

form pinnae below the developed ones, and the glabrous indusia.

Dryopteris gracilescens (Biume) Kuntze.

Yunnan: Kuyung, ea.st of Tiiigyueh (7693).

Dryopteris fiaccida (Blume) Kuntze.
Yuxnan: East of Tengyueh, along trail to Hsiao Ping Ho (7717).

Dryopteris ochthodes (Kunze) C. Chr.

Yunnan: Ho Mu Shu, near Tengyueh (7853).

Dryopteris xylodes (Kunze) Christ.

Burma: Kong Tui;g Teriitory, between Pang Hoi Hpi and Peng Sai (2234).
Yunnan: Between Tengyueh and Lungling (7073, 7143). Between Tengyueh

and Bhamo (7836).

A leaf of no. 7143 is 2.25 meters long and 40 cm. wide.
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Dryopteris tuberculifera C. Chr., sp. nov. ' '. ; '

Rhizome creeping? Stipe solitary, up to 1 meter long, 1 cm. thick, fuseo-

stramineous, glabrous, willi 10 to 15 pairs of i^mall black-brown tubercles

(aerophores of abortive pinnae) at distances of about 6 cm., the lowest ones

about 10 cm. from the stipe base; blade ovate-lanceolate, 1 meter long (or

probably more), membranous, glossy above, nearly glabrous throughout, the

eostae of the pinnae excepted, these short-strigose above and bearing very few
whitish hairs beneath ; racing terete beneath, trisulcate above, stramineous

;

pinnae numerous, sessile, with a distinct aerophore, 4 to 5 cm. apart, linear-

lanceolate, long-acuminate, the middle one about 30 cm. long, the lower ones

somewhat abbreviated but not auriculiform, pinnatifid nearly to the costa

;

segments numerous, with rounded sinuses between, falcate, entire, acute, 15 to

18 mm. long, 4 mm. broad, the basal ones of middle and upper pinnae some-

what elongate, those of the lower pinnae greatly abbreviated, often obsolete

;

veins in about 15 pairs, very distinct on both sides, all simple, the basal ones

running out to the sinus; sori near the costa (the basal ones more remote from
it), 10 to 13 on each side, small; indusia reniform, brown, persistent, glabrous;

sporangia glabrous.

Yunnan: In dry sand along stream beyond Muang Hing, IMarch 2-12, 1922

(2731, type), I have the same plant from Sikkim (Kari 37).

This large species was no doubt referred by Clarke to his Ncphrodium pro-

lixum (Review, p. 516), which besides includes Dryopteris ochthodes and D.

xylodes. It seems to nie, however, impossible to refer it to either of these

species. It is certainly very near D. xylodes, agreeing in almost all characters

ascribed to that species ; I have compared it with typical specimens of D.

xylodes from the Nilglri Mountains of southern India, the type locality, with

which the Rock specimens so cited fully agree. Dryopteris tul)erculifcra is a

much larger fern, dark green and glossy, and essentially glabrous ; the rachis

is terete below, not quadrangular as in D. xylodes; the veins are more prom-
inent and numerous. In general aspect the species recalls D. eruhencens and
D. hraineoides, but these are exindusiate.

Dryopteris lofouensis Christ, Bull. Acad. G€ogr. Bot. 20 ^ 148. 1910.

Burma: Keng Tung Territory, Valley of the Meh Len (2141).

Yunnan: Banks of the Meh Kong, near Keng Hung (2553).

Both specimens match exactly a fragment of the type specimen from
Kweichou ( Cavalerie 35G7

! ) ; but the upper part of the rachis and the eostae

beneath are somewhat pubescent by short whitish hairs, and the basal pinnae
are similar to the others i!i no. 2553, though showing a tendency to becoming
more compound in no. 2141, as described by Christ.

The species is very intimately related to D. syrmatica, but is much smaller,

with the subsessile piimae 20 cm. long by 4 to 5 cm. wide only, in cutting re-

sembling Tectaria austro sinensis, mentioned below. It is certainly very near
D. microtJiecia (Fee) C. Chr. (Dryopteris mctteniana Hieron.) ; and like that

species it differs from D. syrmatiGa in its sessile or subsessile pinnae and in

bearing the sori generally almost at the tip of the anterior branch of the forked
veins. Not having seen an authentic specimen of D. mieroiJiccia (Cuming 13;

my specimen of this number is certainly D. syrmatica var. petiolosa Christ), I

dare not identify D. lofouensis with it.

2303—31 2
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Dryopteris syrmatica (Willd.) Kuntze.

Dryopteris cnemidaria Christ, Bull. Acad. G6ogr. Bot. 20 ^: 140. 1910.

Burma: Keng Tung Territory, Valley of the Meh Len (2140),

Fully identical with Assam specimens collected by Mann, as well with

D. cnemidaria Christ from Kweichou {Cavalerie 3382!). It is a very large

form and is perhaps specifically distinct from the Malayan type (Aspidium

sijcctahile Blum<'). The pinnae are up to 10 cm. broad, the segments short-

acuminate, not bluntish as in the type.

Dryopteris ornata (Wall.) C. Chr.

Burma: Slong Kliong Ka, between Tengyueh and Bhamo (7842).

A very tall plant, according to Beddome 15 to 20 feet high. The frond

examined is 3.5 m. Ions, the lowest pinnae 50 cm. long by 15 cm. wide.

Dryopteris decursivepinnata (van Hall) Kuntze.

Yunnan: Between Tengyueh and Lungling, in dense forest (7129). Foot

of Salween Ridge, in forest (7594.)

Dryopteris africana (Desv.) C. Chr.

Yunnan: Between Tengyueh and Lungling (7184).

Dryopteris khasiana C. Chr.

Burma: Keng Tung Territory, between Pang Hoi Hpi and Peng 8ai (2212).

Yunnan: Valley of Nam Hpang Koh, along stream (2647). Muang Hing
region (2732). Between Mehei and Maokai (2014),

In cutting and venation D. khasiana very much resembles D. hirtipcs and its

immediate allies, but in spite of free veins its relationship is not with that

species but with D. penangiana and others having goniopteroid venation. It

differs from the subgenus Eudryopteris in its dark green color and imparl-

pinnate blades, in the lack of scales above the stipe base, and in having tlie

secondary veins not decurrent below,

Dryopteris parasitica (L. ) Kuntze.

Burma: Keng Tung Territory, between Pang Hoi Hpi and Peng Sai (2247).

Yunnan: Between Yu Tan Po and Man Lo (7141).

I am still unable to characterize clearly the many Asiatic forms of this

collective species, and must therefore employ here the usual name for the

two specimens above cited ; they look rather different.

Dryopteris molliuscula (Wall.) C. Chr.

Burma: Keng Tung Territory, Valley of the Meh Len (2189).

Dryopteris crinipes (Hook.) Kuntze.

1'ubma: Keng Tung Territory, Valley of the Meh Len (2089).

Yunnan : Nam Hpang Koh, between Keng Hung and Muang Hing, along

bank of stream (2049). Between Mohei and Maokai (2951).

New to China. No. 2089 has the frond more than 2 meters long.

Dryopteris prolifera (Retz.) C. Chr.

Buuma: Kong Tung Territory, Valley of the Meh Len (2115).

Dryopteris subelata (Baker) C. Chr. Ind. Fil. Suppl. 40. 1913.

Nephrodium subelatum Baker, Kew Bull. Misc. Inf. 1906: 11. 1906.

Burma: Keng Tung Territory, Valley of the Meh Len (2113).

Yunnan : Between Keng Hung and Muang Hing, along shady stream banks
(2573, 2593, 2717).

The only full-grown specimen in the Rock collection (no. 2593) Is exactly

identical with the type specimen (Henry 11809a; Kew!). To Baker's de-

scription may be added: Rhizome creeping, with brown pubescent lanceolate

scales ; blade with several pairs of distant, auriculiform pinnae below and a



CHRISTENSEN ASIATIC PTERIDOPHYTA 277

rather distinct terminal pinna, this with 1 or 2 short pinnae at base
;
pinnae

about 4 cm. apart, alternate, short-petiolate, truncate at base, acuminate,

15 to 20 cm. long, 3 cm. wide, cut one-third the way to the midrib into falcate,

obtuse or subtruncate, distally acutish, dense lobes ; texture subcoriaceous

;

veins simple, 10 to 12 jugate, raised beneath, the lower 4 or 5 pairs united;

sori medial, with persistent, coriaceous, short-hairy indusia ; rachis with

minute, lanceolate scales ; upper side of pinnae glabrous, except for the

strigose costae, the under side densely downy throughout with very short

erect hairs.

This is very probably one of the north Indian forms referred to Nephrodium

pennigerum by Beddome (Handbook, p. 277). N. pennifferum Bedd. was sup-

posed to be the same as the Malayan Aspidkim pennigerum Blume, which is

Dryopteris megaphi/lla (Mett.) C. Chr. ; but in the supplement to his Handbook

(pp. 73, 74) Beddome refers A. pennigerum^ Blume to his N. multUineatum

(Wall.), now using the name pennigerum for a northeast Indian fern without

auricles, which may be the following species.

Now D. sutelata is certainly veiT like D. megaphylla from Java, but that

is thinner in texture and has the veins scarcely raised, the lobes more acute,

and the under side liairy on the veins only. These differences are small, it is

true, and it is quite possible that Z>. suhclata is after all only a form of D.

megaphglla, to which species Christ' referred his specimen of Henry 11809

(as Aspidiuin pennigerum Blume).

Dryopteris hirtisora C. Chr., sp. nov.

In size, habit, cutting, and texture very like D. suhclata, but differing in

the absence of auriculiform pinnae below and in its coarser pubescence, small

hirsute evanescent indusia, and villose sporangia.

Rhizome wide-creeping, the stipes distant, 60 to 70 cm. long, without auricles

or with a single pair of abbreviated pinnae below
;
pinnae 20 cm. long, 18

to 25 mm. broad, lobed one-third the way down, with truncate or subacute

close lobes, the upper side with scattered needle-like hairs on the veins, the

lower side rather densely pubescent with long hairs on the costae and veins

and shorter ones on the leaf tissue ; rachis without scales, densely short-

hirsute; veins about 10-jugate, the 3 lower pairs united, the following 2

running to a hyaline membrane below the sinus ; sori medial or slightly in-

framedial; indusia small, hirsute, the head of the sporangia with 3 to many
soft long hairs.

Burma: Keng Tung Territory, along a mountain trail between Pang Hoi

Hpi and Peng Sal (2208, type; 2235).

YuNNAx : Between Keng Hung and Muang Hing (2709).

Also in northern Siam : Upper slopes and summit of Doi Chom Cheng

1511, 1759).

Although D. hirtisora closely resembles D. siibelata, the characters given

above seem sufficient for its segregation. As mentioned under D. suhclata,

Nephrodium pennigerum Bedd. (Haiidl)ook, Suppl. p. 73) may be this

species, although neither Clarke nor Beddome mentions the hairy sporangia.

Dryopteris truncata (Gaudin) Kuntze.

BuKMA : Keng Tung Territory, between the Siamese border and Pang Mah
Ki Hat (1966).

Yunnan: Banks of the Meh Kong, near Keng Hung (2550). Valley of

Nam Hpang Koh, between Keng Hung and Nuang Hing (2650).

'Bull. Herb. Boiss. 7:17. 1899.



278 CONTRIBUTIONS FROM THE NATIONAL HEKBARIUM

To this species, as generally understood, belong a series of rather different

forms which need a thorough revision. The specimens referred hero are not

closely alike.

Dryopteris moulmeinensis (Bedd.) C. Chr.

Burma; Keng Tung Territory: Between the Siamese border and Pang Mah
Ki Hat (1936, 1958) ; Valley of the Moh Len (2142).

Yunnan: Banks of the Meh Kong, near Keng Hung (2r)2G). Between Keng
Hung and Muang Hing (259G). Between Tengyueh and Lungling (7093).

Variable in density of pubescence, in number and direction of veins, and in

size. No. 2526 is a very larg«> glabrescent form, the whole leaf 1.7 meters long,

with 15 pairs of pinnae, these 30 to 35 cm. long and 4.5 cm. wide.

Dryopteris urophylla (Wall.) C. Chr.

Yunnan: Along the Meh Kong, near Keng Hung; on rocks in river bed

(2552).

Dryopteris cuspidata (Blume) Christ, Philippine Journ. Sci. Bot. 2: 205. 1907.

Meniscium cuspidatum Biume, Enum. PI. Jav. 114. 1828.

Buema: Keng Tung Territory, Valley of the Meh Len, between Muang
Hpyak and Pang Sop Lao (21.36).

Well marked by the exindusiate, often confluent sori, otherwise very near

D. urophijUa.

Subgenus EUDRYOPTERIS

Dryopteris hirtipes (Blume) Kuntze.

After examination of a fair number of specimens I feel compelled to refer

to this species several forms described from northern India and China as species,

thus agreeing with Ciarke and Beddome. I have failed to find stable char-

acters by which they may be distinguished with certainty; scarcely two
specimens are exactly identical as to scales, degree of cutting, and venation.

I shall try to characterize briefly some of these forms,

f. typica {Aspidium hirtipes Blume).
Pinnae mostly short-stalked, 2 to 2.5 cm. broad, not close, incised rathei

deeply (incisures 5 mm. deep or more), with oblique crenate lobes, these
having the anterior edge rounded, the posterior one straight and often with
1 or 2 short teeth at the outer distal corner; stipe, rachis, and costae beneath
rather sparsely crinite by reddish-brown or blackish, entire or very sparsely
fimbriate scales,

Malaya, Ceylon, southern India, Siam.

Dryopteris hirtipes var. atrata (Wall.) O. Chr.

Aspidium atratum Wall.; Kunzo, Linnaea 24: 279. 1851 (in part?).
Pinnae mostly sessile, not close, 2 cm. broad or less, the obliquely truncate

base diverging from the rachis; margins serrulate (incisures only 2 to 3 mm.
deep), the lobes broader than long, truncate and often slightly emarginate,
with a distal tooth

; scales of stipe and rachis mostly very dense, linear, black
or blackish, sometimes distinctly fimbi'iate, those of the costae beneath often
reddish.

Common in Indian Himalaya, also in southern China (e. g. Kweichou, Cav-
alerie 2847).

Bubma: Keng Tung Territory, between Pang Hoi Hpi and Peng Sai (2207).
Yunnan: Between Tengyueh and the Burmese border (7336, 7338).
A form of this variety, described as Aspidium pycnopteroides Christ,' occurs

in western Sz(^chwan {Wilson 5401! H. Smith 2066, 2103!). It differs from
typical atrata chiefly in the broader, light brown scales of the rachis.

'Bull. Acad. G^ogr. Bot. 16: 116. 3906.
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Dryopteris hirtipes var. stenolepis (Baker) C. Ghr,

Polypodium (Goniopteris) stenolepis Baker, Kew Bull. Misc. Inf. 1898: 231.

1898.

Aspidium yunnanense Christ, Bull. Herb. Boisa 6: 965. 1898.

Nephrodium gamUci Hope, Jourii. Bombay Nat. Hist. See. 12: 533. pi. 7. 1899.

Dryopteris gamUci G. Chr. Ind. Fil. 267. 1905.

Dryopteris stenolepis C. Cbr. Ind. Fil. 294. 1905.

Very like var. atrata, with the stipe and rachis densely crinite with nearly

black linear scales, but toleral)ly wel! marked by the narrower (1 to 1.5 cm.

broad), numerous, and densely placed pinnae, these strictly sessile, with the

truncate base closely parallel to the raclds and sometimes overlapping it;

stipe bases and apex of the strong erect rhizome covered with a dense mass of

large ovate-lanceolate scales, these fuscous in some specimens, in others light

brown and glossy, those of the stipe above its base always nearly black.

This is the commonest form in Yunnan. I have little doubt that the

Himalayan Nephrodivm gamhlei Hope is identical with Polypodium stenolepis

Baker, and Hope himself (?) has noted tlieir identity on the type sheet of the

latter {Henri/ 0038; Kew!), which Baker referred to the subgenus Goniopteris

of Polypodium, although the veins are free.

Yunnan: Between Tengyueh and Lungling (7214, 7220). East of Tengyueh

(7854).

BuKMA : Kambaiti Valley (7507).

A form of this variety with the pinnae lobed lialfway down to the midrib is

Aspidium lunanense Christ' (Henry 10584!). Also the Japanese Dryopteris

dickinsii (Franch. & Sav.) C. Chr. seems to be a form of /). hirtipes closely

allied to the plant described as A. pycnoptcroides Christ, mentioned above.

Intimately related to D. hirtipes is Dryopteris thibetica (Franch.) C. Chr.,

with which Nephrodiiim microlepis Baker, from Yunnan (Henry 13154;

Kew!), is almost identical. It differs from all forms of hirtipes in the red-

dish, crisped, linear scales of the rachis, in having tlie pinnae incised mid-

way to the midrib into triangular-oblong, subobtuse, subdentate lobes with

cartilaginous teeth (the middle segments often a little enlarged), and in hav-

ing the midveins of the lobes curved backward more strongly at base. In

cutting, Nephrodium microlepis is exactly like the type from Mupin (leg.

David!), but the venation is slightly different, the edges are less cartilaginous,

and the sori are closer to the midrib.

I may mention here also Dryopteris peregrina C. Chr.,'" which I had formerly

supposed to be a near relative of D. thibetica. It was described from a sterile

specimen collected in Kin Kiang, by Shearer. An examination of the type

specimen at Kew has shown, however, that it is only a sterile leaf of Matteucoia

orient alls.

Dryopteris clarkei (Baker) Kuntze.

Burma : Between Sadon and the Yunnan border, altitude 2,700 meters (7405)

,

Blade long-attenuate belov.% in general aspect very similar to the form

mentioned Uy me recently" under the nnnie D. filix-mns subsp. fibrillosa (Clarke)

C. Chr., which I now consider a distinct species. Dryopteris clarkei is more

closely related to D. apiciflora, however, than to the form just mentioned,

and is especially well marked by the rectangular truncate segments, these

"Bull. Herb. Boiss. 6: 966. 1898.

"Ind. Fil. 284. 1905 {Nephrodium regulare Baker, Journ. Bot. Brit. & For. 13:

200. 1875).

"Jledd. Bot. Triidg. Goteborg 1: 57-59. 1924.



280 COl^TEIBUTIONS FROM THE NATIONAL, HERBARIUM

not toothed, but bordered by a rather broad hyaline margin, and not fibrillose

beneath; costa above straight, very slightly or not at all furrowed. The
species is illustrated rather well by Beddome (Ferns Brit. Ind. Suppl.

pi. 371).

Dryopteris apiciflora (Wall.) Kuntze.

Yunnan : East of Tengyueh, in dense forest ; altitude 2,400 meters (7603).

In size, color, and scaly stipe and rachis the present plant is scarcely

different from D. paleacea, yet I consider it a distinct species. It is fully

bipinnate
; secondary pinnules not so close as in D. paleacea, adnate and short-

decurrent at the posterior base, excised at the anterior one; margins entire

or repand, the apex truncate or a little attenuated, crenately dentate, not
sharply serrate as in D. paleacea; sori mostly confined to the outer third of
the pinnules; indusia peltate, with a very low sinus; costae above straight,

very narrowly sulcate or not, rather fibrillose with rufous scales.

This species has recently been found in Formosa, but is new to China.

Dryopteris paleacea (Swartz) C. Chr. Amer. Fern Journ. 1: 94. 1911.

Aspidium paleaceum Swartz, Syn. Fil. 52. 1806 (type from Andes) ; D. Don.
Prodr. Fl. Nepal. 4. 1825 (type from Himalaya).

Dryopteris ftUx-mas * A. paleaceum Swartz and * A. patentissimuni Wall.

;

C. Chr. Ind. Fil. 265. 1905, with synonyms {Nephrodium filix-mas var.

fibrillosa Clarke excepted).

Yunnan: West of Talifu, Shia Shiu Chi, altitude 2,400 meters (6896). From
PingiK) to Tengyueh, Sahveen Ridge (7009). Between Tengyueh and the
Burmese border (7354).

Burma: Between Sadon and the Yunnan border (7506).

I have formerly considered tlie American Aspidium paleaceum Swartz
(A. parallelogrammum Kunze) and the Himalayan A. paleaceum Don {A.

patentissimum Wall.) specifically different, but a close comparison of the very
complete specimens gathered by Mr. Rock with equally beautiful specimens
received in recent years from America has shown me that it is impossible to

find one stable character by which they can be distinguished. On the other

hand, this tropical species can not be united at all naturally with our northern

D. filix-mas. Although a much larger fern—the leaves are sometimes as much
as 1.5 meters long—it is less incised, with very uniform closely placed secondary
segments, these broadly adnate and widened at both sides of the base, the
parallel edges entire, the truncate apex sharply serrate. The mature indusia

are biscutelloid,'^ i. e. cleft into two equal halves, exactly as in tlie American
form. The stipe and rachis are very densely paleaceous, with patent lanceolate-

linear, reddish brown or (rarely) blackish scales; the costae are flexuose above
and broadly sulcate, the furrow with raised pale edges and deciduous hairlike

fibrils.

Under this species I recognize provisionally the following variety:

Dryopteris paleacea var. khasiana (Clarke) C. Chr.

Nephrodium filix-mas var. khasiana Clarke, Trans. Linn. Soc. II. Bot. 1: 519.

pi 69, f. 1. 1880.

Yunnan: Between Tengyueh and the Burmese border (7285). Between
Kambaiti and Tengyueh near Tako (7540).

Southeastern Tibet: Mount Keuyichunpo (11628, doubtful).

Differs from the typical form of the species in its lesser size, in having
the blade not narrowed below, in the bairlike, nearly black fibrils of the

F6e, Gen. Fil. pi. 2S B, f. 1.
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stipe and rachis, in its segments being more oblique, short-acute, and sharply

toothed both at the tip and below it, and in its smaller sori. It is probably

a valid species, near D. odontoloma.

Dryopteris odontoloma (Moore) C. Chr. Medd. Bot. Triidg. Goteborg 1: 59.

1924.

Dryopteris filise-mas *Lastrea odontoloma Moore ; C. Chr. Ind. Fil. 265. 1905,

with synonymy.

Dryopteris juxtaposita Christ, Bull. Acad. Geogr. Bot. 17: 138. 1907.

Yunnan : Eastern slopes of the Likiang Snow Range, at 2,700 meters elevation

(3607, 3812, 5996).

Dryopteris chrysocoma (Christ) C. Chr. Ind. Fil. 257. 1905.

Yunnan : Eastern slopes of the Likiang Snow Range, at 3,000 meters elevation

(5611). Summit of Shwelt-Salween Ridge, east of Tengyueh, in dense forest

(7726).

This is likely a high-alpine, scaly, glandulose-pubescent form of Z>. cochleata.

Dryopteris cocMeata (D. Don) C. Chr. Ind. Fil. 258. 1905.

Burma : Keng Tung Territory : Dry plains, between Pang Hoi Hpi and Peng

Sai (2245) ; Meh Lui watershed (2285).

Yunnan: Between Tengyueh and the Burmese border (7279), East of Teng-

yueh (7679). Between Tengyueh and Bhamo (7828).

Often decidedly dimorphic, the fertile pinnules much contracted.

Chinese specimens which I refer here have been named, by Merrill, D.

heleopteroides Christ, a species from Luzon, unknown to me. May it be the

same as D. cochleata?

Dryopteris sublacera Christ, Not. Syst. Lecorate 1 : 43. 1909 ; C. Chr. Medd. Bot.

Triidg. Goteborg 1: 60. 1924.

Dryopteris UepJiarolepis C. Chr. in Leveill6, Cat. PI. Yun-Nan 103. 1916.

Yunnan : Eastern slopes of the Likiang Snow Range, at 3,150 meters eleva-

tion, in gulch, under Ahies (5889).

Dryopteris fructuosa fChrist) C. Chr. Ind. Fil. 267. 1905; Med. Bot. TrSdg.

Goteborg 1: 61. 1924.

Aspidium varium var. fructuosum Christ, Bull. Herb. Boiss. 6; 967. 1898.

Aspidium fnictuostim Christ, Bull. Soc. Bot. France 52: M4m. 1; 38. 1905.

Dryopteris lasisora Christ, Not. Syst. Lecomte 1: 44. 1909.

Dryopteris cavalerii Leveill^; C. Chr. in L6veill&, Cat. PI. Yun-Nan 104. 1916.

Dryopteris adenorachis C. Chr. Ind. Fil. Suppl. Pr^l. 1913-1916, 13. 1917.

Yunnan : West of Talifu, en route to Youngchang and Tengyueh (6649, 6921,

7033a). East of Tengyueh (7612, 7733, 7862).

This species varies considerably in degree of cutting. The largest specimens

have the pinnules deeply pinnatifld, whereas others (e. g., nos. 66'19 and 7033a)

are bipinnate only, with subentire, oblong, obtuse, subhastate pinnules, thus in

cutting scarcely different from D. sublacera. The latter species differs, how-

ever, in its lanceolate (not deltoid) blades and in its distinctly fimbriate rachis

scales. I suppose that the Nephrodium rigidum of Clarke and Beddome is

this species.

Dryopteris marginata (Wall.) Christ, Philippine Journ. Sci. Bot. 3: 212. 1907.

Dryopteris fllioe-mas *Aspidiu.mr marginatum Wall. ; C. Chr. Ind. Fil. 265.

1905, with synonyms.

Buema: Between Sadon and the Yunnan border (7504).

Yunnan : Between Hsia6 Chai and summit of Shweli-Salween ridge, in for-

est, at 2,100 meters elevation (7620)

.
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Dryopteris barbigera (Moore) Kuntze.

Yunnan: Alpine lieights of the Likiaug Snow Range, altitude about 3,900

meters (49(58). Among undergrowth in Acer forest, mountains above Tseku

and Tselichung, altitude 3,300 meters (11604).

Dryopteris erythrosora (D. C. Eaton) Kuntze.

Yunnan: I5etween Szeamo and Puerhfu (2852).

According to description, D. suhtriangularis (Hope) C. Chr. seems to be a

form of this species. It is best known by the bullate scales of the costae

beneath.

Dryopteris sparsa (D. Don) Kuntze.

Yunnan: Between Keng Hung and Muang Hing (2721).

Burma: Between Sadon and the Yunnan border (7503).

Dryopteris sikkimensis (Bedd. ) Kuntze.

Yunnan: East of Tengyueh, Shweli-Salween watershed, in dense forest;

altitude 2,400 meters (7597, 7601).

This beautiful fern was hitherto known from Sikkim only. The stipe and
lower part of the rachis of no. 7597 are atropurpureous, as in D. spJendens.

Subgenus POLYSTICHOPSIS

Dryopteris speciosa (D. Don) C. Chr. Medd. Bot. Triidg. Goteborg 1: 63. 1924.

rolystichum speciosum J. Smith; C. Chr. Ind. Fil. 587. 1906, with synonymy
Yunnan: Between Tengyueh and the Burmese border (7371).

The plant here cited represents a less divided form of the species, with
broad pinnules.

Dryopteris speciosa var. assamica (Kulin) C. Chr.

Aspidium asmmivum Kuhn, Linnaea 36: 108. 1869.

Burma: Keng Tung Territory, Valley of the Meh Len (2186).

A larger and more divided plant, which I identify from Kuhn's description.

It is bipinnate-pinnatifld, the lower pinnae 30 cm. long and equal-sided, the
pinnules 4 cm. long, and very unequal at base.

Dryopteris aristata (Forst.) Kuntze.

Polystichum aristatum Presl; C. Chr. Ind. Fil. 578. 1906, with direct syno-

nyms (most, if not all, varieties excluded).

Yunnan: Between Keng Hung and Muang Hing (2718).

Dryopteris carvifolia (Kunze) O. Chr. Medd. Bot. Triidg. Goteborg 1: 64. 1924.

Polystichum carmfoUum C. Chr. Ind. Fil. 580. 1900 (excl. syn. A. conii-

folium Wall.).

Yunnan: Between Muang Hun and Muang Hai (2411).
See the comments under the following species.

Dryopteris henry i (Christ) C. Chr.

Polystichum henryi Christ, Not, Syst. Lecomte 1 : 36. 1909.

Aspidium coniifoHum Wall. 1828 (nomen) ; Kunze, Linnaea 24: 293. 1851, not
Presl, 1822.

Polystichum carvifolium C. Chr. Ind. Fil. 580. 1906, in part.

Burma: Keng Tung Territory, between Pang Hoi Hpi and Pang Sai (2233).
Yunnan: Between Tengyueh and the Burmese border (7337).
I agree with Christ that this is so distinct a form that it must be considered

specifically different from D. carvifolia. In sorting out the ratlier numerous
specimens in the Botanical Museum of Copenhagen sent a century ago from our
countryman, N. Wallieb, to Professor Hornemann I iind that they evidently
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belong to two different forms, and that only one is named A. conUfolmm Wall.,

i. e., the name received from Wallich. Furthermore, I find that Kunze in 1851
clearly pointed out the differences between these same two forms, which were
described by him as A. carvifolium Kunze and A. coniifoUum Wall. (loc. cit.

292-293). Metteniu.s, in his paper on Aspidium and Vhegopteris, made G(m-

iifolium a variety of carvifclium; but later on both were either refeiTed to

A. arisiatum as much-divided varieties, e. g. by Chxrlce (Review, p. 511), or
were merged togetiier into one species, coniifoUum (e. g., Beddome, Handbooii,

p. 230). Beddome's character, " sori large or small," seems clearly to show
that he knew both forms. As indicated above, I regard them without question

as speciflcally different, and shall here point out some of their distinguishing

characters.

BryopteHs carvifolia is smaller than the other, coriaceous and shining, pale

green beneath, and three to four times pinnate; sori with rather large, per-

sistent, subreniform, pale brown indusia ; scales of stipe many, of rachis few,

all narrowly lanceolate and distinctly toothed. Dryoptcris henryi is a much
larger species, the blades thin, nearly herbaceous, scarcely paler below, and
four to five times pinnate with basal pinnae 40 cm. long or more ; sori smaller,

with the less persistent brown indusia nearly always abraded in herbarium
specimens ; scales of stipe many, of rachis almost none, entire. There are,

besides, other differences—for example, in the shape of the ultimate segments

and teeth. In habit Dryopteris henryi is not unlilie D. effusa (Swartz) Urban,

of tropical America.

Dryopteris fargesii (Christ) C. Chr. var.? Plate 15

Yunnan: West of the Mekong, from Pingpo to Tengyueh (7029). East of

Tengyueh (7645).

The present specimens apparently differ from the form described by Christ

{Faroes 299!) in lacking scales on the rachis and costules beneath, but a close

examination shows that a few minute scales actually occur on the costules

;

in D. fargesii more numerous, distinctly buUate scales are found. It is highly

probable that this decompound fern of southern China is a form of the Jap-

anese D. miqueliana (Franch. & Sav.) C. Chr. In size, cutting, and texture

it fully agrees with that species, differing chiefly in the fewer scales of stipe

and rachis, in its light green color, and in having not only the costules but also

the costae of the pinnae hirsute above ; in the type, ovate-bullate scales are

found on the costules beneath, just as in D. fargesii.

I am inclined to believe, therefore, that D. fargesii (typical) is a slightly

different form of /), miqueliana, and that the specimens under examination,

with which others from Yunnan (Cavalerie 4726 in part) fully agree, represent

a less scaly variety of the same species. Dryopteris miqueliana and D. fargesii

belong to a small group of decompound plants, including, for example, D.

diffracta (Baker) C. Chr., which can not be placed very naturally under any
of the subgenera characterized in my papers on the American species of

Dryopteris,

Explanation of Plate 15.

—

Dryopteris fargesii, from region east of Tengyueh, Yunnan,
Rock 7645. Second pinna from base of blade. Two-thirds natural size.

POLYSTICHTJM Roth

Polystichum deltodon (Baker) Diels.

Yunnan: Ta Ho Shan, western slopes of the Likiang Snow Range, at 3,600

to 3,900 meters elevation (4238).
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Polystichum stenophyllum Christ. Plate 16

Yunnan : Lachiming Valley ; altitude 2,400 meters ; on shady banks in bam-

boo forest (8627).

Explanation of Plate 1Q.—Polystichum stenophyllum ; Rock 8627. Two-fifths nat-

ural size.

Polystichum obliquum (D. Don) Moore.

Yunnan : Lower eastern slope of the Likiang Snow Range, at 2,700 meters

altitude, in a limestone cave (3606).

Polystichum nepalense (Spreng.) C. Chr.

Yunnan: Tsangshan Eange, at 2,700 meters elevation, in a cave (3159).

East of Tengyueh (7606, 7616).

Most distinct in the peculiar teeth and scales of the underside. The typical

form is pinnate, with broad, falcate, short-acuminate pinnae that are distinctly

auricled at the upper base, the margins white-callose and slightly serrate with

irregular, straw-colored, broad teeth, which are not pungent. The under side

is rather densely dotted on the veins with minute appressed scales, these

nearly circular at base, often pale, and with a long-cuspidate reddish apex.

The rachis is rather sparsely clothed with smaller cuspidate scales and with

a number of large, ovate, light brown ones, the latter generally placed at the

base of the pinnae and along the very long stipe.

AKiddium manmoiense Christ.i^ is, according to Christ himself, a form of

this species with the auricle of the lower pinnae free. It thus connects the

type with the following variety

:

Polystichum nepalense var. subhipinnatum C. Chr., var. nov.

Yunnan : East of Tengyueh, between Hsiao Chai and the summit of the

Shweli-Salween ridge, altitude 2,400 meters, on shaded mossy rocks (7605).

Pinnae deeply pinnatifld, with 4 or 5 ovate segments on each side below the

broad serrate apex, the upper basal one large and free in the lower pinnae.

In cutting the new variety resembles very closely certain forms of P. lohatum,

but the white teeth and the scales of the underside are exactly us in typical

P. nepalense and prove that it is a more divided form of that species.

GROUP OF POLYSTICHUM SQUARROSUM*

To this small group belongs an unbroken series of forms varying from simply

pinnate to bipinnate. The group is exceedingly well marked by the hard, very

coriaceous texture and glossy surfaces ; by the thickened margins, which bear

a few strong spines ; by the fact that the rhizome and rachis, and usually also

tlie underside, are densely beset with reddish scales, those of the rhizome and
stipe very large and leaving characteristic transverse, linear, black or reddish

scars (less distinct in the small forms), those of the underside consisting of a
small central portion with 1 to 5 very long, reddish, hairlike, tortuous or

crisped fibrils. The latter scales are, indeed, sometimes so numerous at first

that the underside appears woolly, but in old fronds they are generally

abraded. The scales of the rachis and costae beneath are of different sizes,

varying from hairlike to lanceolate ; they are generally reddish, though rarely

(in some forms of P. neoloMtmn) blackish. The sori are, as a rule, nearer

the midrib than the edge.

Taken as a whole, the group is easily distinguishable from others ; but it is

more difficult to delimit the few species comprising it, since they are almost

completely connected by intermediates. Nevertheless I think it is possible to

recognize the following species :

"Bull. Herb. Boiss. 6: 965. 1898 {Henry 10097).
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Polystichum stimulans Presl, Tent. Pter. 83. 1836.

Aspidium stimulans Kunze; Mett. Abh. Senckenb. Ges. Frankfurt 2: 327. 1858.

Aspidium iliclfoUum D. Don, Prodr. Fl. Nepal. 3. 1825.

Polystichum ilicifolium Moore, Iiid. Fil. 94. 1858, not Fee, 1852.

Yunnan: Tsangshan Range, altitude 2,700 meters, in a cave (3159a).

Eastern slopes of the Likiang Snow Range (3688).

This is the smallest form, with blades 2.5 to 5 cm. broad (rarely more),

generally somewhat narrowed downward, simi)ly pinnate to pinnate-pinnatifld,

the large scales shortly erose-liinbriate or dentate. The least divided form is

typical P. stimulans, from the Himalaya. It is simpiy pinnate, the pinnae

triangular, rather remote, 1 to 1.5 cm. long, with a pungent lobe on each side

of the base (the upper one the larger and sometimes nearly free) and above

these often l or 2 shorter lobes ; veins obscure ; linear scars on stipe few or

none.

Similar simply pinnate fomis from southern China were described as

P. ilicifolium var. delavayi Christ ; " they differ a little in their more crowded

pinnae, and are transitional to the following species.

Polystichum acanthophyllum (Franch. ) Bedd.

Yunnan : Eastern slopes of the Likiang Snow Range, at 3,300 to 4,200 meters

elevation (3435, 3814).

Larger than the preceding. Blades 20 to 25 cm. long, 4 to 5 cm. wide, narrowed

below, the pinnae imbricate, deeply pinnatifid, with 4 or 5 ovate segments, each

with 3 or 4 pungent or mucronate teeth, the upper basal one larger and often

quite free ; veins distinct beneath ; linear scars on stipes many.

The typical form of this species looks very distinct, but is possibly no more

than a large state of P. stimulans. On the other hand the form named by

Christ P. acanthophyllum var. indicum^^ and illustrated by Hope" connects the

type with P. squaiTosum; it is subbipinnate, with nonimbrieate pinnae, these

with 5 or 6 segments which have pungent tips but are generally without lateral

teeth, the lower 2 or 3 free. This form could as well be considered a narrow

state of P. sQuarrosum.

Polysticlium cyclolobum C. Chr. in L6veill6, Cat. PI. Yun-Nan 111. 1916.

Yunnan {Maire 122),

Differs from P. acanthophyllum, which it equals in size, by the lamina being

broadest at base and tapering gradually thence toward the apex, by the long-

fimbriate scales, and by the short-ovate or nearly circular segments or pinnules,

which are pungent at the tip only, rarely with a single tooth on the distal edge.

It may be a small form of the following

:

Polystichum neo-lobatum Nakai, Bot. Mag. Tokyo 39: 118. 1925.

Polystichum lohatum var. chinense Christ, Nuov. Glorn. Bot. Ital. n. ser. 4: 92.

1897.

Polystichum squarrosum var. chinense C. Chr. Medd. Bot. Trtidg. Goteborg 1:

69. 1924.

Yunnan: High plateau, between Talifu and Likiang, in a rocky gorge (3300),

In size and cutting greatly resembling typical P. lohatum, but much more

coriaceous. Blades 10 to 12 cm. broad, subbipinnate; pinnae not imbricate,

often rather distant, short-acuminate, pinnate in the lower half ; pinnules ovate-

acuminate, very close, the larger with 1 to 3 lateral pungent teeth, the upper

" M^m. Soc. Bot. France 1 : 31. 1905.

^ Mem. Soc. Bot. France 1 : 31. 1905.
IB Journ. Bombay Nat. Hist. Soc. 14: pi 29.
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basal one enlarged, sublobate ; narrow scales of stipe and rachis often dark

colored, the larger ones of the stipe erose-dentate, leaving distinct linear,

raised seal's when falling.

Polystichum squarrosum (D. Don) F^e.

rolijstichum lobatuni var. 4. C. Chr. Ind. Fil. 583. 1906, with synonyms.

The largest form of the group: Blades fully bipinnate; pinnae often 10 to 12

cm. long, with numerous free pinnules, these resembling the pinnae of P. stimu-

lans, strongly auricled at distal hiise, lateral teeth 1 to 3 or often none ; stipe

and rachis quite hidden by reddish scales, those of the stipe very large, erose-

dentate or sometimes entire, those of the rachis crisped, hairlike from a broad,

lacerate base.

Himalaya.

Polystichum discretum (D- Don) Diels.

Polj/sticJium lohaium var, 3. 0. Chr. Ind. Fil. 583, 1906, with synonyms (excl.

Aspidium pohjblepharon Roem.).

Polystidmm aculeatum var. setulosa Rosenst. Repert. Sp. Nov. Fedde 13: 141.

1914.

Yunnan : Between Hsia Ciiai and summit of Shweli-Salwecn Ridge, along

water course in dense forest, altitude 2,40() meters (7602).

A most distinct species ; Blades rather coriaceous, nearly 1 meter long,

lanceolate, somewhat narrowed below, fully bipinnate; pinnae close, 1 to 1,5

cm. broad, very regularly pinnate
;
pinnules uniform, narrowly rhombic-obUmg,

almost entire, with 6 to 8 very long spinescent teeth ; both surfaces with long

red hairlike fibrils, these protuding far beyond the margins; sori small, infra-

medial ; stipe and rachis densely scaly, the scales partly hairlike, partly very

large, ovate, thin, and reddish, or some of the stipe scales nearly black,

GROUP OF POLYSTICHUM ACULEATUM

This group, which includes P. aculeatum, P. lobatmn, P. Iraunii, and other

species adopted in my Index, is represented from the Himalaya eastward, as in

other mountainous regions of the globe, by a large number of more or less dis-

tinct forms or species. Clarke and Beddome referred them all to a single species,

P. aculeatum, but this treatment is unsatisfactory. In recent times Christ and
otlier pteridologists have described a number of species and varieties from this

region, some of which seem to me distinct ; but certain of these have probably

been described before and the nomenclature is, therefore, very complicated.

Mr. Rock has gathered a fair number of specimens belonging to this group, and
I shall try therefore to give a short review of the forms occurring in Yunnan
and adjacent regions as represented in the present collection and in my own
herbarium.

Polystichum moupinense (Franch.) Bedd.

Yunnan : Alpine eastern slopes of the Likiang Snow Range, at 4,650 meters
elevation (6115).

Polystichum yunnanense Christ. Not. Syst, I.ecomte 1: 34. 1909.

Yunnan : Eastern slopes of the Likiang Snow Range, at 2,700 meters eleva-

tion (4289). West of Talifu ; altitude 2,250 meters (6850). Valley of Meng Ka
(73G9). East of Tengyueh, Shweli-Saiween ridge (7623, 7728).

Burma: Between Sadon and the Yunnan border (7521),

In texture, cutting, and size tliis species resembles the typical European
P. setiforum (Forsk.) Woynar (Aspidiwn awjulare Kit., or "Polystichum
aculeatum" of my Index Filicum), and could rather naturally be regarded as

a geographical race of it. The most important differential characters are:
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Rhizome scales very large, ovate-acuminate, glossy, almost black, with broader

or narrower, scariose, light brown, entire margins; stipe and rachis with

large, light brown, entire or sparsely fimbriate scales and numerous narrow

fibrils, the latter reddish-brown or sometimes dark brown, long, hairlike,

flexuose, sparsely fimbriate, their broad base appressed and fimbrate ; similar

scales on costae and costules beneath. Blade not or very slightly attenuate

downward, the basal pair of pinnae often reflexed ;
pinnules more or less deeply

serrate, the teeth dense, long-aristate. Blade fertile from base to apex, or the

upper part sterile.

This species is common in the Himalaya and was referred by Clarke to his

•' aculeatiim " type, which also includes forms that are scarcely distinguish-

able from P. setiferum. His variety semifertilis (Review, p. 509) is, accord-

ing to scale characters, a large form of P. yunnanense with the upper third of

the frond sterile, the rest densely fertile, with confluent sori. Other forms of

P. yunnanense are

:

Polystichum yunnanense var. fargesii (Christ) C. Chr.

Polystichum aculeatum var. fargesii Christ, M€m. Soc. Bot. France 1: 29. 1905.

Stipe and lower part of rachis with glossy, nearly black scales (with light

brown fimbriate margins) intermixed with narrower reddish-brown scales and

fibrils.

Yunnan; Szechwan {H. Smith 2385, 4922) ; Kweiehou {Cavalefie).

Polystichum yunnanense var. submuticum C. Chr., var. nov.

Scales as in the type ; blade rather coriaceous, suddenly contracted upward

into a pinnate apex, the lower 2 or 3 pairs of pinnae sterile (unlike var.

semifertilis Clarke) ; margins of pinnules often subentire, or slightly serrate

with acute teeth, the apex and basal auricle short-aristate only.

Yunnan : Top of Sahveen Ridge, altitude 2,400 meters, in forest (7033, 7035,

7737).

Polystichum sp.

Yunnan: Between Tengyueh and the Burmese border, beyond Hpun Kan
(7331).

A very large form with fronds (including stipe) 1.5 m. long and 45 em. broad,

in scale characters not essentially different from P. yunnanense ; pinnules 2.5

cm. long, deeply serrately lobed and strongly auricled, the basal upper ones

greatly elongate; sori costular.

I prefer to let this form remain unnamed, although it seems distinct enough.

It stands in the same relation to P. yunnanense as the south European vax.

hastulatum (Tenore) to typical P. setiferum.

Polystichum biaristatum (Blume) Moore.

Polystichum aculeatum var. 30, C. Chr. Ind. Fil. 577. 1906.

Bubma: Keng Tung Territory: Bank of the Meh Len (2116, 2117) ; Meh Lui

watershed (2309).

Yunnan: Along Nam Ho (2476). Bank of Nam Meh (2713). Between

Szemao and Puerhfu (2853). Between Tengyueh and Lungling (7099, 7138,

7171?). East of Tengyueh (7695, 7856).

This is the most common " aculeatum " form in the region of Assam, Upper
Burma, and Yunnan. Clarke (Review, p. 510) has identified it with the

Javanese Aspidium biaristatum Blume. As it agrees excellently with the de-

scription of that species in Van Alderwerelt van Rosenburgh's " Handbook

"

of Malayan ferns and with a form from Java described as P. aculeatum var.

eurylobum Rosenstock,!'' which presumably is precisely A. Maristatum, I pre-

fer to use that specific name.

" Repert. Sp. Nov. Fedde 8: 164. 1910.
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The form under examination is a much larger fern than P. yunnancnse, with

which it has the large, glosf^y, black, scariose-edged rhizome scales in common

;

but the scales of the stipe and rachis are different, larger ones being few or

none and the narrow hairlike fibrils generally black with a broad, light

brown, thin, appressed base (soon abraded). Other characters are: Blade
green, not reddish, subcoriaceous or papyraceous, the rachis often gemmiferous
somewhat below the apex

;
pinnules numerous, often 2 cm. long or more, 5 to 7

mm. wide, trapezoid-oblong, often falcate, short-auricled at the distal base;
margins subentire or dentate, the teeth shortly aristate or merely acute, the

apex aristate; sori as a rule supramedial, lower pinnae most often sterile.

No. 7171 is referred here with doubt. In size and cutting the two specimens
examined resemble very closely P. nepaleme var. suhhipinnatum, but the rachis

is gemmiferous and the teeth and scales are widely different from that.

The specimens are sterile, and I think they are young, less cut plants of

P. biaristatum.

Polystichum punctiferum C. Chr., sp. nov. Plate 17
Rhizome stout, oblique. Stipe strong, 45 cm. long, stramineous, at base

densely clothed with large, glossy brown, concolorous, ovate, entire scales,

upward with dense but easily abraded small ovate hair-pointed rufous ones.

Blade about 50 cm. long, 25 cm. broad below the middle, broadly lanceolate,

coriaceous, distinctly reddish Avhen dried (especially above), bipinnate ; rachis
rather densely paleaceous with rufous lanceolate entire scales; pinnae about
15 pairs, alternate, the lower ones short-petiolate, lanceolate, finely acuminate,
the basal ones ecpial to the others or slightly shorter; largest pinnae 15 cm.
long by 3 cm. wide, pinnate nearly to the serrate apex

;
pinnules not contigu-

ous, oblique, short petiolate or sessile, cuneate at the lower base, truncate and
auriculate-lobate above, thence serrately lobed and attenuate toward the
acute apex, the lobes numerous, close, oblique, with short-aristate or merely
acute teeth; veins subpiunate in the lower (larger) lobes, furcate in the
upper teeth, terminating well within the edge, the tips marked on the upper
side of the blade by very distinct, brown, clavate or oblong hydathodes sunk
in a little groove ; sori medial or slightly inframedial ; indusia small, deciduous,
peltate, glabrous. Upper surface of the blade naked and glabrous throughout,
the underside with numerous reddish-yellow hairlike fibrils on the costae

and veins.

Burma: Between Sadon and the Yunnan border, in forest, near Kambaiti
(7522, type).

Yunnan: Between Tengyueh and the Burmese border (7342).
This is a puzzling fern, very much resembling P. Uaristatum in size and

cutting, but nevertheless a most distinct new species, especially well marked
by the obviously thickened tips of the veins. This feature is not found in any
other species of Polystichum known to me, though it does occur in certain
species of Eudryopteris, for example in D. sparsa and form of D. erythrosora,
which also resemble the present plant in color. Nevertheless, the subaristate
teeth and peltate indusia make it desirable to place the new species in

Polystichum.

Explanation of Plate 17.—Polystichum puncU^erum. The type specimen, Rook 7522.
About ono-half natural size.

Polystichum (?) foeniculaceum (Hook.) J. Smith.
Yunnan: East of Tengyueh, in shade, on moss-covered banks; altitude

2,400 meters (7604).
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A very beautiful fern, of doubtful systematic position. It is, however, more

natural to place it under Polysticlium than under Diacalpe, as proposed by Clarke.

In a rather young specimen from the Himalaya the red indusia are seen to be

peltate but fixed excentrically ; when forced back by the sporangia the Indusium

seems attached laterally to the receptacle, and appears as a scale, entire or

cleft, on the distal side of the receptacle, as in the beautiful specimens from

Yunnan. In this state the indusia do not at all resemble those of Polystichum,

and the natural place of the species is scarcely here but rather in a genus of

its own.

The species is new to China.

CYE.TOMIUM PresI

Cyrtomium caryotideum (Wall.) Presl.

Polystichum falcatum *Aspidium caryotideum Wall.; C. Chr. Ind. Fil.

581. 1906.

Northwestern Yunnan : Mountains of Londjre. Mekong-Salween watershed

(8902). Mountains above Tsehchung, along the Meh Kong (11599).

Cyrtomium hookerianum (Presl) C. Chr. Amer. Fern Journ. 20: 44. 1930.

Lastrea hookeriana Presl, Tent. Pter. 77, 1836.

Aspidium cadncnm Wall.; Hook. & Grev. Icon. Fil. 2: pi. 17 1. 1829. Not

H. B. K. 1815.

Yunnan : Between Tengyueh and the Burmese border, in mossy forest, near

Hpunkan (7341, 7857).

TECTARIA Cav.

Tectaria vasta (Blume) Copel.

Burma : Keng Tung Territory : Between the Siamese border and Pang Mali

Ki Hat (1938, 1957) ; Valley of the Meh Len (2132, 2139).

Yunnan: Along the banks of the Meh Kong, near Keng Hung (2517a).

In several of these specimens scaly buds are found in the axils of the rachis

and costules. The species is new to China.

Tectaria decurrens (Presl) Copel.

Yunnan: Banks of the Meh Kong, near Keng Hung (2517).

Tectaria polymorpha (Wall.) Copel.

BuBirA : Keng Tung Territory : Between the Siamese border, Ban Meli

Huak, and Pang Mah Ki Hat (1954) ; Valley of the Meh Len (2084, 2090,

2093, 2094, 2130, 2182, 2187) ; Meh Lui watershed (2283).

Yunnan : Between Keng Hung and Muang Hing (2571, 2572, 2575, 2576,

2597, 2598, 2637, 2638).

As the name indicates, this is a very variable species and the specimens re-

ferred here look very different. Some from the Meh Len Valley (nos. 2084,

2090, 2094, 2130), which I consider to be young fertile plants, have the leaves

either entire with a deeply cordate base, or trilobate with a pair of smaller

basal lobes; these agree very well with the type of Ncplwodium morsel Baker"

from Kwangsi (Kew!). Some of the specimens from Yunnan have a distinctly

creeping rhizome, glabrous costae, and the basal pinnae not forked, thus much
resembling Aspidium hetcrocarpum Bedd. (Handbook, p. 219), but none of them

have buds in the axils.

Tectaria variolosa (Wall.) C. Chr.

Aspidium variolosum Wall. ; Hook. Sp. Fil. 4: 51. 1862.

Yunnan: Between Chieng Law and Muang Hun (2372).

Further synonymy is given in the Index Filicum (p. 97).

^^Kew Bull. Misc. Inf. 1906: 11. 1906.
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Tectaria fuscipes (Wall.) C. Clir.

Aspidium fuscipes Wall. List, no. 361. 1828, in part; Bedd. Ferns Brit. Ind.

15. pi. .i66. 1876.

Nephrodium membranifolium Hook. Sp. Fil. 4: 131. pi. 261. 1862; Clarke,

Trans. Linn. Soc. II. Bot. 1: 534. pi. 75. 1880. Not N. memhranifoUum Presl,

1825, which is Dryopteris dissecta (Forst.) Kuntze.

Aspidium suhsugeniaccum Christ, Bull. Acad. G^ogr. Bot. 16: 240. 1906.

Dryopteris subnageuMvea C, Chr. Ind. Fil. Sui>pl. 40. 1913.

15URMA: Between tlie Siamese border, Bam Meh Huak, and Pang Mah Ki Hat
(1952, 1953).

Yunnan : Along the banks of the Meh Kong, near Keng Hung (2551).

A i-educed form of the group of T. cicutaria. Pinnae pinnatifld only, the

lower segments of the basal ones generally elongate ; veins of the upper pinnae

free, with a fi)rked vein running out from the costa midway between two
costules, those of the lower (larger) pinnae partly anastomosing and forming
costal areoles.

Avpidimn subsageniaceum Christ is the normal condition of the species, and
the same form occurs in Annam {Cadiere 94, 126). The latter material was
named by Christ Aspidium ohscttrum," identifying it with Phegopteris ohscura
Fee, which is closely related to Dryopteris sagenioides and perhaps a variety

of it.

Closely related to T. fuscipes is Tectaria austrosinensis (Christ) C. Chr.,'^"

from Kweichou [Caualerie 2637; Esquirol 2237, 3733). The venation is essen-

tially the same, although arching veins are rare; but this is a much larger

species, with the distant pinnae 20 cm. long or more, 3 to 4 cm. broad, and
incised two-thirds the way to the midrib into oblong-rounded repand lobes 8 mm.
broad

; basal pinnae not at all compound, rather a little reduced. Superficially

T. austrosinensis closely resembles Dryopteris lofoucnsis in habit, but the pubes-
cence (rusty intestiniform hairs on the costae above), scales, venation, and the
pluriserial sori in the lobes show clearly that it belongs to the section Pleocnemia
of Tectaria.

OLEANDRA Cav.

Oleandra cuming'ii var. longipes Hook. Sp. Fil. 4: 158. 1860.

Burma: Keng Tung Territory: Ridge between Muang Len and Meh Kong
(2020, 202Ga).

A well-marked variety or, as I suspect, a valid species; stipes scattered, up to
20 cm. long, articulated at the middle, like the underside and indusia downy;
rhizome scales entire or slightly villose-flmbriate ; lamina cuneate at base, short-
deeurrent,

EGENOLriA Schott

In 1904 I published a short paper on the American species of Leptochilus,
Sect. liolhitis,'^ wherein I used the name Leptochilus Kaulf. for the group of
acrostichoid ferns generally called Gymnopteris. This usage was adopted in
my Index Filicum also, and has since been followed by nearly all pteridologists.
Aware of its heterogeneity. I divided the genus in four sections or subgenera
(Ind. Fil. p. xxvi) : Euleptochilus, Anapausia, liolbitis, and Lomagramnia, and,
following Diels, placed it in the tribe Aspidieae. The last section, Loma-
gramma, was subsequently (Ind. Fil. Suppl. p. 49) separated from Leptochilus

" Journ. de Bot. 19: 62. 1905.

'^Dryopteris austrosinensis Christ, Bull. Acad. Gr6ogr. Bot. 17: 145. 1907.
ai
Bot. Tidsskr. 26: 283-297.
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as a genus ; the other three have until now remained in Leptochilus, although

it must be evident to everyone that these three sections are only remotely

related. This was shown by Eva Schumann,** who, after a comprehensive

study of the comparative morphologj- of the group, came to the conclusion that,

"Die Leptoehilen mit geteilter Blattspreite sind von Dryopteris subgenus

Meniscium abzuleiten, die mit ungeteilter Blattspreite wahrscheinlich von

Polypodium-Arten" (p. 258). With this view Prof. F. O. Bower has agreed

in his fundamental Studies in the Phytogeny of the Filicales,''' and it is cer-

tainly correct, at least as to the second point. The species with simple fronds

(Leptochilus, in the proper sense) are intimately related to certain species of

Polypodium (for example, P. ovatum), and I now use the name Leptochilus

for these species only and place this genus in the tribe Polypodieae.

The species with more or less divided leaves are less intimately related and

the contention that they are derivates of Meniscium is only partly true, though

the proper place of all seems to be in the tribe Dryopterideae (Aspidieae).

My opinion is that the section Anapausia, the type species of which is the

tropical American L. alienus, is derived from Tectaria, and it is possible also

that certain Asiatic species, such as L. diversifolius, have their nearest rela-

tives among the species of Tectaria.

The remaining group, known variously as Poikilopteris Eschweiler (1827),

BolUtis Schott (1834), Poedlopteris Presl (1836), Cyrto'jonium J. Smith

(1842), Heteroneuron F6e (1845), and Gynmopteris Beddome and others, in-

cludes a number of tropical species which are rather uniform as to most

characters, though scarcely congeneric. In a recent paper "^ Copeland has

given an elaborate review of all oriental species of this group, for which he

has preferred the generic name Campium Prsl. I am inclined to consider the

American species (Poecilopteris Presl, or BolUtis Schott) generically different

from the oriental ones and can therefore agree with Copeland in preferring

the name Campium for the latter; but on the other hand I can not follow

him in including in Campium the section Dendroglossa and some, or all, of the

simple fronded species of his section Heteroneuron, which in my opinion are

polypodioid ferns with acrostichoid sori, while the pinnate species of Hetero-

neuron are acrostichoid derivates from the Dryopterideae. Campium, thus

confined, is closely related to Egenolfia Schott (1834).

The genus Egenolfia was based on Acrostichutn appendiculatum Willd. and

was later united with Polylotrya, as in my Index Filicum. Poly'botrya is,

however, in its wider sense a most unnatural group of ferns, including species

related to Polystichum, different subgenera of Dryopteris (e. g. Ctenitis and

Polystichopsis) , and other dryopteroid ferns. Egenolfia is now shown to be

so closely related to certain Asiatic species of Campium that I am rather inclined

to place the species of both in a single genus, which thus could be divided into

two sections : Egenolfia with free veins, and Campium with anastomosing veins.

For the present, however, I maintain the two genera.

Egenolfia appendiculata var. subintegra (Bedd.) C. Chr.

Polyhotrya appendiculata var. suhintegra Bedd. Handb. Ferns Brit. Ind. 427.

1883.

Buema: Forests southeast of Mawiaik, Upper Chindwin District (823).

*^Die Acrosticheen und ihre Stellung im System der Fame. Flora 108: 201-

260. 1915.

'"See especially, Ann. Bot. 31: 1-39. 1917.

'^Leptochilus and genera confused with it. Philippine Journ. Set. Bot. 37:

333-416. 32 plates. 1928.

2303—31 3
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The Specimens agree excellently with Beddome's short description and figure ^^

of this variety, and probably represent a distinct species. The sterile blades

are often elongate and gemmiferous at apex ; the fertile pinnae are torulose.

Egenolfia helferiana (Kunze) C. Chr.

Polylotrya helferiana Kunze, Farrnkr, 2: 35. pi. IVf, 1848.

LowEB Bukma: Oktada, Martaban Hills, Kalama Kange (759).

Apparently a distinct species. The bipinnate fertile leaf, with very small,

distant, beadlike pinnules, resembles that of Psomiocarpa apiifolia (Kunze)

Presl.

CAMPIUM Presl

Campium sinense (Baker) C. Chr.

AcrosticJium sinense Baker, Kew Bull. Misc. Inf. 1906: 14. 1906.

Polytotrya sinensis C. Chr. Ind. Fil. Suppl. 57. 1913.

Egenolfia sinensis Maxon, Proc. Biol. Soc. Washington 36: 173. 1923.

Yunnan: Between Keng Hung and Muang Hing, along river banks (2636,

2657). Between Mohei and Maokai (2913).

This is closely related to the following species and especially to C. cuspidatum

(Presl) Copel.,^*' resembling the latter in its dark green color and deeply lobed

pinnae, differing in simpler venation and truncate base of the pinnae. The
sterile leaves terminate often in a gemmiferous tail, and the lower basal seg-

ments of the basal pinnae are often prolonged as in some forms of Egenolfia

appendiculata. The pinnae are broader and generally shorter than in C.

(tnfrustipinniim and are incised nearly midway to the costa, with broad, obliciue,

obtuse, close, faintly repand lobes, with a distinct tooth in the narrow sinuses

;

these teeth, which often are double, were not observed by Baker ("setis inter

lobos baud productis"), although they are very distinct in the type specimen
{Henry 12494; Kew!). In this specimen all the veins are free, as they are in

Rock 2657 ; in Rock 2913 one finds, however, here and there an arching vein

between two costules which forms a low costal areole, and in Rock 2636 these

arebles are normally rather high and not essentially different from those of

C. angustipinnum. From the arching veins one or, more often, two veins run
to the sinus, often free but not infrequently anastomosing with the basal lateral

veins from the costules, the other veins always free, simple or forked. In such

cases the venation is not materially different from that of C. angustipinmim;
it is more simple because the pinnae are deeply lobed. It is without question

that the specimens mentioned belong to the same species, which thus shows
partly the characters ascribed to Egenolfia; and as mentioned before, it is very

probable that Egenolfia- and Campium should be united.

The fertile piannae are entire or crenate, rather obtuse, 3 to 4 cm. long, 6 to

7 mm. wide.

Campium angustipinnum (Hayata) Copel. Philippine Journ. Sci. Bot. 37:

3S1. 1928.

Yunnan: Between Keng Hung and Muang Hing, in dense forest, along
brooks (2427).

This is the common Himalayan form called Gymnopteris contaminant by
Beddome (Handb. Ferns Brit. Ind. 435) and in part Leptochilus virens of the

Index Filicuui. The nomenclature of this and related species is greatly con-

fused. Although I am not quite sure that Copeland is right in his choice of

names, I prefer here to use the name adopted by him for this most distinct

species, excellently described by him.

"^ Ferns Brit. Ind. pi 111 (left hand top figure). 1865.
^ Nephrodium cuspidatum Presl, Rel. Haenk. 1 : 81. 1825.
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NEPHBOLEPIS Schott

Nephrolepis cordifolia (L.) Presl.

Yunnan: Between Kambaiti and Tengyueh (7702).

HUMATA Cav.

Humata repens (L. f.) Diels.

Yunnan: Between Tengyueh and Lungling (7182).

Humata assamica (Bedd.) Diels.

Yunnan: between Tengyueh and the Burmese border (7312). Between
Kambaiti and Tengyueh (7580).

Beddome's illustration (Ferns Brit. Ind. pi. 9^) agrees very well with the
present specimens and I think my identification is right. In no description,

however, is there mentioned the presence of 2 to 6 lai-ge ovate scales that occur
on the lower part of the costae beneath.

This species, which is new to China, is very near H. grifflthiana, mainly dif-

fering from that in tlie narrow, deltoid, short-stalked blades and in the scale

character mentioned. The fronds are somewhat dimorphic in our specimens;
the largest sterile blade is 21 cm. long, 7 cm. broad at base, and of rather thin

texture; the largest fertile one is 15 cm. long by 4,5 cm. wide, short-stalked,

and coriaceous. Tiie rhizome and its scales and the shape of tlie ultimate seg-

ments and the indusia are very nearly the same as in H. ffriffithiana.

Humata griffithiana (Hook.) G. Chr.

Davallia griffithiana Hook. Sp. Fil. 1: 168. pi. ^9, B. 1846; C. Chr. Ind. Fit.

210. 1905, with syn.

Davallia (Humata) platylepis Baker, Kew Bull. Misc. Inf. 1898: 229. 1898.
Davallia (Eudavallia) henryana Baker, Kew Bull. Misc. Inf. 1906: 8. 1906.
Yunnan : Between Muang Hun and Muang Hai, epiphytic, in drv forest

(2437).

I venture to transfer Davallia griffithiana Hook, to the genus Humata, with
which it agrees much better in scales, texture, and indusia tlian with Davallia.
The indusia of the typical form are sliortly attached at the edges, though other-
wise leucostegioid in shape; but if one prefers to hold Humata and Leucostegia
as separate genera, the species must belong to the former.
Our specimen from Yunnan agrees exactly with the two species described by

Baker on the same collection number (Henry 10082, Herb. Kew). I have seen
both type specimens, and they belong undoubtedly to the same species, althougli
Baker referred them to two different subgenera of Davallia. All these speci-
mens from Yunnan differ a little from typical D. griffithiana in having the in-
dusia wholly free at the sides. At first I had referred Rock 2437 to Humata
tyermanii Moore and perhaps rightly so, thougli I am inclined to regard this
also as a form of H. griffithiana.

LEUCOSTEGIA Presl

Leucostegia immersa (Wall.) Presl. '

Yunnan: Between Tengyueh and Lungling (7240). Eaf=^ of Tengyueh
(7618).

Leucostegia pulchra (D. Don) Moore.
Yunnan: Western slopes of the Likiang Snow Range, near Gan Hoi Tze,

altitude about 3,(XX) meters; wet mossy bank of brook (4156).
A form approaching the next species. -
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Leucostegia pseudocystopteris (Kunze) Bedd. Ferns Bi-lt. Ind. Suppl. 4. 1876.

DavalUa pseudocystopteris Kunze, Bot. Zelt. 8 : 68. 1850.

Davallia anthamantica Christ, Mem. Soc. Bot. France 1: 65. 1905.

Yunnan : Eastern slopes of the Likiang Snow Range, at 3,000 to 3,900 meters

elevation (4460, 5985, G054).

Leucostegia perdurans (Christ) Hieron. Hedwigia 62: 12. 1920.

Davallia perdurans Christ, Bull. Herb. Boiss. 6: 976. 1898.

* Yunnan: Suhveen Ridge, east of Tengyueh, altitude 2,400 meters (7732).

Leucostegia clarkei (Baker) G. Chr.

DavalUa clarkei Baker in Hook. & Baker, Syn. Fil. ed. 2, 91. 1874; C. Chr.

Ind. Fil. 208. 1905.

Davallia dareaeformis Levlnge; Clarke, Trans. Linn. Soc. II. Bot. 1: 443. 1880,

in part.

Leucostegia clarkei var. faberiana C. Chr.

Davallia clarkei var. faberiana C. Chr. Medd. Bot. Triidg. Goteborg 1: 73. 1924.

Yunnan: West of the Mekong, from Pingpo to Tengyueh (7047). Salween

Ridge, east of Tengyueh, altitude 2,400 meters (7720).

Burma: Between Sadon and Yunnan border, epiphytic in dense forest, at

2,100 meters elevation (7418).

A most handsome fern, very finely cut, of a golden-brown color, and delicate

in texture. It is perhaps specifically different from the genuine L. clarkei,

being much larger, the pinnae sometimes 30 cm. long. The blade is broadly

deltoid, the raehises with large scattered scales beneath as in L. perdurans.

Leucostegia dareaeformis (Hook.) Bedd.

Polypodium dareaeforme Hook. Second Cent. Ferns pi 2-'t. 1860; C. Chr, ind.

Fil. 521. 1906.

Yunnan : Salween Ridge, west of the Mekong, en route from Pingpo to

Tengyueh, at 2,400 meters elevation (7046).

I have little doubt that this sepcies is an exindusiate Leucostegia. Clarke

was wrong in uniting it with L. clarkei, from which is differs in its much

narrower rhizome scales and in having raehises castaneous below, yellowish

green above.

New to China.

DAVALLIA J. E. Smith

Davallia buUata Wall.

Yunnan: Between Tengyueh and Lungling (7154).

MICROLEPIA Presl

Microlepia marginata var. calvescens (Hook.) C. Chr.

Davallia calvesceiis Wall. ; Hook. Sp. Fil. 1: 172. pi. 48, B. 1846.

Burma: Keng Tung Territory, valley of the Meh Len (21S0, 2190).

Yunnan: Between Chieng Law and Muang Hun (2377),

Microlepia platyphylla (D. Don) J. Smith.

Burma: Keng Tung Territory: Valley of the Meh Len (2129) ; between Pang

Hoi Hpi and Peng Sai (2232).

Microlepia kurzii (Clarke) Bedd.

Bubma: Keng Tung Territory: Valley of the Meh Len (2083); Meh Lul

watershed (2311).

Microlepia strigosa (Thunb.) Presl.

Yunnan: Between Tengyueh and the Burmese border (7315, 7316). Shweli-

Salween watershed, east of Tengyueh, altitude 2,100 to 2,400 meters (7857).
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Mlcrolepia pilosula (Wall.) Presl.

Yunnan: Between Tengyueh and the Burmese border (7349). 8a 1 ween

Ridge, east of Tengyueh, altitude 2,400 meters (7734).

Not found in Matthew's list.

Microlepia trapeziformis (Roxb.) Kuhn.

Burma: Keng Tung Territory, between Pang Hoi Hpi and Peng Sai (2230).

Yunnan: Between Tengyueh and Lungling (7142).

Microlepia trapeziformis var. rhomboidea (Wall.) C. Chr.

Davallia rhomioidea Wall.; Kunze, Bot. Zeit. 8: 158. 1850.
;

Yunnan: Valley of the Meh Len (2086).

Microlepia Mrta (Kaulf.) Presl."

Burma: Keng Tung Territory: Valley of the Meh Len (2088); Meh Lui

watershed (2317).

DENNSTAEDTIA Bernh.

Dennstaedtia scabra (Wall.) Moore,

Yunnan: Between Tengyueh and Lungling (TISX)).

ODONTOSORIA (Presl) Fee

Odontosoria chinensis (L.) J. Smith.

Burma: Keng Tung Territory, valley of the Meh Len (2078, 2152).

Yunnan: East of Tengyueh, along the Kuyung trail (7G98).

MONACHOSORUM Kunze

Monachosorum subdigitatum (Blume) Kuhn.

Burma: Between Sadon and the Yunnan border (7404, 7511a).

Yunnan: Salween Ridge, east of Tengyueh, at 2,400 meters elevation, in

dense forest; terrestrial (7635).

The plant described as Moivachosorum henryi Christ is to me a form of this

species.

I/INDSAYA Dry.

Lindsaya cultrata (Willd.) Swartz.

Yunnan: Between Tengyueh and Lungling (7189) ; between Kambaiti and

Tengyueh, along banlis of the Tako (7539).

Lindsaya malabarica (Bedd. ) Baker.

Schizoloma malahaficum Bedd. Ferns Brit. Ind. pi. 26S. 1808.

Schizoloma lobata var. malabarica Bedd. Handb. Ferns Brit. Ind. 79. 1883.

Lower Burma: Oktada, Martaban Hills, Kalama Range (750).

The specimen agrees closely with Beddome's description and plate, and I

do not hesitate to consider it a distinct species, differing from L. dccomposita

Willd. {Schizoloma lobata Bedd.) by the long, slender, simply pinnate leaves,

with the veins free, as a rule, but occasionally anastomosing.

This species has hitherto been known from southern India only.

"I use for this species the common name M. hirta, although it is probable

that the original M. hirta of Kaulfuss, from the Hawaiian Islands, is another

species. The nomenclature of these large Microlepias is very confused and

my material is too insufficient for positive delimitation of the species. The
" Microlepia hirta " of southern China and India is perhaps not distinct from

M. speluncae, as supposed by Beddome.
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ATHYRIUM Both

Athyrium dissitifolium (Baker) C. Cbr. Plate 18

Polypodium dissitifolium Baker, Kew Bull. Misc. Inf. 1895 : 54. 1895.

PoJypodium apicidens Baker, Kew Bull. Misc. Inf. 1895: 54. 1895.

Phegopteris incrassaia Christ, Bull. Herb. Boiss. 6: 963. 1898.

Drijopteris apicidens C. Clir. Ind. Fil. 252. 1905.

Dryopteris dissitifolia C. Chr. Ind. Fil. 262. 1905.

Drijopteris incrassata C. Chr. Ind. Fil. 272. 1905.

Burma: Keng Tung Territory, between Pang Hoi Hpi and Peng Sal (2231).

Yunnan : Between Keng Hung and Muang Hing, at 1,000 to 1,500 meters alti-

tude ; dry slopes (2G66, 2691). Between Tengyueh and Lungling (7219).

This species has been known to me for many years as Dryopteris incrassata

{Henry 11548!). I have now, on loan from Kew, for comparison, the type speci-

mens {Hancock 45, 87) of the two species which were described, side by side

and in nearly the same words, by Baker in 1895, and I find that there is hardly

the slightest difference between them. Both are fully identical with D. incras-

sata, and I must therefore fall back upon Baker's first name, dissitifolium.

Both Baker and Clnist placed their new species in Phegopteris, but I have for

a long time regarded the reference of this plant to the phegopteroid group in

Dryopteris as highly problematical and now feel sure that it is really a species

of Athyrium, although it is difficult to point out substantial reasons for this

view. The absolutely exindusiate sori are, however, not always round, but are

often elongate; the costae above are deeply channelled, the furrow quite gla-

brous, with sharp raised edges, as in most species of Athyrium, yet lacking the

projecting spines found in several species of that genus ; the linear-lanceolate

scales of the stii>e base and the venation agree much better with Athyrium
than with any species of Dryopteris. Within the genus Athyrium the species is

a most distinct one. The following notes, supplementary to the descriptions

given by Baker and Christ, may be useful

:

Rhizome erect, like the stipe bases clothed with linear-lanceolate, subulate,

reddish-brown scale?, the plant otherwise perfectly glabrous; stipe very slender,

15 to 25 cm. long, stramineous ; blade lanceolate, not or slightly narrowed at

base, coriaceous, gray-green, 30 to 40 cm. long, 15 cm. broad, but often much
smaller: pinnae distant, often 3 cm. apart, short-stalked or nearly sessile, about

1 cm. broad, often falcate, deeply piiinatifid, terminating in a long serrate apex;
segments oblong, sliarply dentate outward with deltoid teeth, the thickfened mar-
gins generally revolute ; veins 4 to 6 jugate, simple, often thick, running into

the teeth and reaching the thick margin ; sori supramedial, often near the
margin ; six)res with a low crest.

A bipinnate form of this species was found near Yuunan-fu by Cavalerie

(Herb. C. Chr.).

Athyrium dissitifolium seems to be a common species in southern Yunnan
and adjacent regions, being found also near Canton, and it is rather remark-
able that it is not mentioned by the writers on Indian ferns. It is scarcely the

same as Clarke's A. drepa-noptcrum var. kulhaitense Atkins. (Review, p. 494),
which is similarly exindusiate. Related to our species apparently is A. rupicola

(Hope) C. Chr.. but that is distinctly indusiate.

Explanation of Plate 18.

—

Athyrium dissitifolium. The type specimen, Hancock 45,

from Yunnan, in the Kew Herbarium. Two-flftlis natural size.

Athyrium acrostichoides (Swartz) Diels, sens lat.

Yunnan: Between Tengyueh and the Burmese border (7346). Kuyuug, east

Of Tengyueh (7690).
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The numerous Asiatic fonns related to the North American A. acrostichoides,

several of which Christ has dealt with as full species, are greatly in need

of a critical revision.

Athyrium nephrodioides (Baker) Christ.

Yunnan: Eastern slopes of the Likiaug Snow Range, at about 3,150 meters

elevation (5879, 5898).

The specimens agree closely with the type specimen from Ichang {Henry

1858; Kew!), but are less scaly; in the type the costae are furnished with

rather numerous light brown, lanceolate scales beneath, whereas in our speci-

mens they are almost scaleless.

The species is so near A. faUaciosum Milde that it may be doubted if it

really is distinct. It differs chiefly in having the blade very long-attenuate

below and in its longer sharply serrate segments.

Athyrium supraspinescens C. Chr., sp, nov. Plate 19

Khizome short, erect, clothed at apex with firm, lanceolate-acuminate, fus-

cous scales. Stipes few, slender, 10 to 20 cm. long, somewhat scaly at the

blackish base, upward stramineous and glabrous, trisulcate above. Blade

generally shorter than the stipe, narrowly ovate or subdeltoid-acuminate,

8 to 12 cm. long, 4 to 6 cm. broad, firmly herbaceous, pinuate-pinnatifid

;

pinnae close, 12 to 15 pairs, alternate, sessile (or the lowest short-petiolate),

2 to 3 cm. long, G to 10 mm. broad at base, thence tapering rather gradually to

the short-acuminate but rather obtuse apex, unequal at base (cuneate at the

lower side, truncate and subauriculate at the upper), incised about two-thirds

the distance to the midrib, the basal ones not reduced ; segments rectangular,

rounded-truncate at apex, repand, crenate or obtusely toothed, the upper basal

one generally somewhat elongate; veins about 4 on each side, simple, ascend-

ing, the lower ones reaching the margin above the sinus; sori large, oval or

nearly round, situated on the lower part of the veins but at maturity nearly

reaching from costule to margin, 1 to 3 to each segment, or in the smaller

pinnae generally 1, then forming two confiuent rows close to the midrib of

the pinna; indusia small, evanescent, short, oblong, brown, convex (hippo-

crepiform shape not observed) ; spores bean-shaped, perfectly smooth. Upper

part of rachis, costae, and costules above with long fleshy spines just below

the base of the veins; entire blade without scales or hairs, but both surfaces

(especially tlie upper) beset with glistening sessile glands.

Yunnan: Top of Salween ridge, east of Tengyueli; altitude about 2,400

meters; November, 1922 (7721, type).

This small species can be compared only with A. faleatum Bedd., which it

resembles in size and cutting; but the blade is not reduced below, and in the

very prominent long spines on the costules above and in glandulosity it is very

different from all other small species of Athyrium kno^vn to me.

Explanation of Plate 19.

—

Athyrium supraspinescens. The type specimen, Rock 7721.

About one-half natural size.

Athyrium macrocarpum (Blume) Bedd.

Athyrium anlsopteron Christ, Bull. Herb. Boiss. 6: 9C2. 1898; Bull. Acad.

G6ogr. Bot. 17: 133. 1907.

Buema: Near Kambaiti (7484).

Yunnan: Salween Ridge, east of Tengyueh, altitude 2,400 meters; in

forest (7007, 7723, 7725).

After long consideration I have arrived at the opinion tliat A. an-isopteron

Christ Is a small, less cut form of A. mncrocarpum and very likely the same
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as var. atkinsoni Clarke"^ although its type looks rather dififerent from the

largo forms of the species, owing to the obtuse and obtusely toothed or crenate

segments. Tlie four specimens of the Rock collection show, however, very

instructive transitions between the two extremes. The largest frond of no.

7484 is, in size and division, typical A. niacrocarpuin, but in its obtuse segments

it is quite like A. anisopteron ; no. 7725 might be considere<i a large form of

A. anisopteron; no. 7723, from the same locality and identical with 7007, is A.

anisopteron as to size and division, but in the more sliarpiy tootlicd segments

it is like A. macrocarpum. The spores of all these forms with large sori are

furnished with high reticulate crests and are very unlike those of A. nigripes

and its allies.

Athyrium wardii (Hook.) Makino.

Asplenium sinense Baker, Kew Bull. Misc. Inf. 1906: 9. 1006.

Athyrium sinense C. Chr. Ind. Fil. Suppi. 15. 1913, not llupr. 1845.

'^Athyrium mcngtzcense Hieron. Hedwigia 59: 319. 1917.

Yunnan : Top of Salween Ridge, altitude 2,400 mtters ; in mossy forest

(7005, 7006, 7034). East of Tengyueh (7731).

The proper identification of tliese specimens is difficult. No doubt they belong

to A. icardii var. elongatum Christ,** which differs a little from genuine A.

wardii in its ovate-lanceolate (not deltoid) blades. Here belongs also the type

specimen of A. sinense Baker (Henry 10101; Kew!). The latter "species"

was reimmed Athyrium menxjtzcense by Hieronynuis. but the cotype [Henry
11101) at Berlin is rather different from the Kew specimen, being less incised,

with oblong and obtusely toothed nonauriculate pinnules ; it may, nevertheless,

be a form of the same species.

I must confess, however, that I can not see clearly how this species as here

interpreted may be separated with certainty from A. nigripes (Blume) Moore
or, more correctly, from the north Indian Athyriums referred by all authors to

that species. The best characters of A. icardii var. elongatum appear to be:

Blade not deltoid but ovate in outline, the basal pair of pinnae shorter than
the following; pinnules subentire, but commonly sharply dentate (almost

spinulose) at the apex, auriculate or not at the anterior base, the anterior

margin sometimes sublobate; basal pinnules of lowest pinnae generally much
reduced ; costae beneath shortly glandulose-pubescent. To A. nigripes I should

refer specimens with a deltoid blade, with the segments about equally lobate

on each side, with less sharp teeth, the costae glabrous beneath. I fear,

however, that none of these characters hold good. English botanists have, no
doubt, referred north Indian forms corresponding to A. wardii as here charac-
terized to A. nigripes, and perhaps rightly so. In both si)ecies the short oblong
or linear sori form two rows close to the midrib of the pinnules.

Very closely related to .4. icardii and, I think, a variety of it may be men-
tioned Athyrium roseum Christ {Henry 9918!), with which A. violascens Diels

(Rosthorn 1752!) is identical; it differs in its light green leaf tissue and its

rose or violet colored, glabrous costae.

Another related form is Athyrium otophorum (Miquel) Rosenst.,'* from
Japan, from which I can not distinguish Athyrium muticum Christ" from
Kweichou (Cavalcrie 2741, 3722). It differs chiefly in its chartaceous texture,

brown color, and less incised, closer, and decurrent pinnules.

is

29

30

31

Hook. & Baker, Syn. Fil. ed. 2, 489. 1874.

Mem. Soc. Bot. France 1 : 49, 1905.

Asplcnium otophorum Miquel, Ann. Mus. Bot. Lugd. Bat, 3: 175. 1867.

Bull. Acad. G^ogr. Bot. 17: 147. 1907.
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Atliyrium strigillosum Moore, in Lowe, Ferns Brit. Exot, 5: pi. 36. 1858.

Asplenium strigiUosum Lowe, loc. cit.

Athyrium clarkel Bedd. Ferns Brit. Ind. Suppl. 11, pi. 360. 1876.

Asplenium clarkei Atkinson ; Clarke, Trans. Linn. See. II. Bot. 1 : 489. 1880,

Asplenium tenuifrons Wall. List, no. 206. 1828, in part {notnen nudum)
;

Hope, Journ. Bombay Nat. Hist. Soc. 14: 120. pi. 22. 1902.

Athyrium petioloaum Christ, Bull. Acad. G^ogr. Bot. 17: 134. 1907.

Yunnan: Between Tengyueh and the Burmese border (7330). East of

Tengyueh (7621, 7852).

Buema: Between Sadon and the Yunnan border (7420) ; doubtful.

The oldest name of this species is perhaps Asplenium ffracile Don; but the

short description given by D. Don " is insufficient and fits equally several other

species of Athyrium from the Himalaya. Hope followed Clarke (Review, p.

489) in uniting A. tenuifrons Wall, and A. clarkei; but be preferred to use the

former name, which, however, had always been a nomen nudum. Thus, the

name Athyrium clarkei should be taken up, unless, as I believe, Moore's A.

strigiUosum is just this species. The illustration and especially the figure

of a pinna given by Lowe agree closely with A. clarkei, as does also the

description, the gemmiferous rachis only not being mentioned ; how^ever, the

larger form {A. tenuifrons) is often without buds.

I can not agree with Beddome in referring both A. clarkei and A. tenuifrons

to A. tiiffripes as varieties. Athyrium strigiUosum as here interpreted differs

from that species in its smaller and narrower blades, which are of thin

texture, often considerably narrowed below, and frequently viviparous by buds

on the rachis, and in the presence of numerous callose spines not only on the

costae but also on the costules above.

The two forms of A. strigiUosum may be distinguished as follows

:

(1) Athyrium clarkei. Blade narrow, attenuate below, nearly always gem-
miferous

;
pinnae sessile; (2) Athyrium tenuifrons Wall. Blade broader, slightly

narrowed below, rarely gemmiferous; pinnae short-petiolate. Athyrium peti-

oloaum Christ {Ducloux 50!) is about intermediate between the.se two forms;

it is not gemmiferous, and the pinnae are somewhat longer-stipitate. Also,

A. viviparum Christ," from Kweichou, seems to be a form of this species and
perhaps the same as Athyrium clarkei var. mem'branacea Rosenst."

Athyrium setiferum C. Chr. Ind. Fil. 146. 1905 (?).

Asplenium tenellum Hope, Journ. Bombay Nat. Hist, Soc. 12: 529. pi. //. 1809,

not Roxb, 1816,

BtTEMA : Between Sadon and the Yunnan border, in forest near Kambaiti

(7518,7520).

As to essential characters the specimens agree ratlier well with Hope's

description and illustration, but less so with specimens gathered by Hope
himself. The dark green blade is not reduced below; it is larger (25 by 15 cm.),

and the indusia are evanescent, the confluent rounded sori forming two com-

pact rows close to the midrib. The costae and costules bear several weak
reddish spines above.

In cutting the present species resembles A. filix-femina, but In its stalked

pinnae and the presence of spines above it comes nearer to A, nigripes.

Athyrium. nigripes (Blume) Moore.

Burma: Between Sadon and the Yunnan border (7519).

" Prodr. Fl. Nepal. 8. 1825.

'^BuU. Acad. G^ogr. Bot. 20*: 13. 1910.
» Repert. Sp. Nov. Fedde 13: 124. 1913.
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Athyrium mackinnoni (Hope) C. Chr. Ind. Fil. 143. 1905.

Asplenittm mackinnoni Hope, Journ. Bot. Brit, & For. 34: 124, 1896; Journ.

Bombay Nat. Hist. Soc. 14: 122. pZ, 23. 1902.

Yunnan : pjastern slopes of the Likiang Snow Range, at 3,000 meters ele-

vation (4321).

The specimen is identical with another from Yunnan (7?. Maire, Herb. C.

Chr.) and agrees very well with Hope's description and tigure quoted.

This species differs from A. nigripcs in having most of the indusia hip-

pocrepiform and in its light green lower surfaces.

Atliyrium drepanopterum (Kunze) A. Br,

Yunnan: Between Man Lo and Lungling (7183). Shweli Valley east of

Tengyueh (7G73). On lava Hows near Tepgyueh (7709). ICast of Tengyueh

(7893,7895). Near Tengyueh (795G).

BuiiifA : Between Sadon and the Yunnan border (7476).

Athyrium drepanopterum var. funebre Christ, Not. Syst. Lecomte 1 : 46. 1909.

Yltnnan : Salween Ridge, west of the Mekong (7063). Shweli Valley, be-

tween Tengyueh and Lungling (7178).

Burma; Between Sadon and the Yunnan border (7477).

Blades 10 to 15 cm. long, 3 to 5 cm. wide at base.

This is a much reduced but fully fertile form that resembles very closely

A. macrocarpum, from which it may be distinguished by its coriaceous texture

and smaller, deciduous, nonhippocrepiform indusia.

Athyrium filix-femina (L.) Roth, var.

Yunnan : Eastern slopes of the Likiang Snow Range, at 4,500 meters ele-

vation (5931),

One of the many so-called varieties of this species from the Himalaya
and southern China. It is about intermediate between Clarke's var. retusa

and var. flabelhita.

Athyrium foliolosura, (Wall.) Moore.

Yunnan : Salween Ridge, east of Tengyueh, altitude 2,400 meters ; in forest

(7598, 7613),

I identify these specimens according to Beddorae's description (Handb.

Suppl., p, 38). In no. 7613 the upper basal pinnules are very much enlarged,

just as described by Beddome; less so in no, 7598, which on the whole is less

divided.

Athyrium atkinsoni Bedd. Ferns Brit. Ind. Suppl. 11. pi. 359. 1876.

Asplcnium atkinsoni Clarke, Trans. Linn. Soc. II. Bot. 1: 487. pi. 51. (var.

atidcrsoni). 1880.

Aaplenium lastreoidcs Baker, Journ. Bot. Brit. & For. 26: 227. 1888.

Athymim lastreoides Diols in Engl. & Prantl, Pflanzenfam. 1*: 224. 1899.

? Davallia athyriifolia Baker, Ann. Bot. 5: 200. 1891.

Athyrium monticola Rosenst. Report. Sp. Nov. Fedde 13: 23. 1913.

Cyatopteris grandis C. Chr. in L6veill6, Cat. PI. Yun-Nan 100. 1916.

Yunnan: Eastern slopes of the Likiang Snow Range, at about 3,150 meters

elevation (5890, 5890a).

This widespread Chinese species is best known as Athi/rmm lastreoides,

of which Cystoptcris grandis C, Chr. is a direct synonym ; but it agrees perfectly

with Clarke's illustration of his Asplenium atkinsoni var. andersoni and is no

doubt the same plant. Clarke remarks that Beddome's original illustration of

A. atkinsoni probably represents a small, less cut leaf of the same species,

and I think he is right; Athyrium monticola Rosenst. is a similar reduced form.
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Beddome (Handb. Suppl., p. 37) has referred both Clarke's var. andersoni

aTid A. lastreoides to .4. fimbriatum. I do not understand this, since Beddome
himself (Handbook, p. 172) described A. fimhriatum as having the ultimate

pinnules auricled at the superior base, wliile in the present species they are

equal sided at base. The indusia are very small and sliort, cystopteroid or

leucostegioid ; still it is not, on this account, excusable that I should have

described the plant as a species of Cystopteris or that Baker should place it

in DavalUa, subgenus Leucostegia.

Athyrium sp.

Yunnan: Eastern slopes of the Likiang Snow Range (5894).

A large, bipinnate-pinnatifid form, with basal pinnae 30 cm. long, which I

must leave unnamed. We have in our bundle of Athyrium umbrosum a similar

specimen collected in Nepal by Wallich, but it is certainly widely different

from the genuine A. umbrosum. The very thick epigaeous caudex (10 cm.

long) is evidently like that of Asplenium helltinv Clarke, but the somewhat

unequal-sided pinnules do not agree with Clarke's illustration (Review, pi. 63,

f. 2.).

DIPLAZIUM Swartz

Diplazium lobbianum (Hook.) Moore.

Asplenium pirmatifido-pinnatum Hook. Sp. Fil. 3: 238. 1860.

Diplazium pinnatifido-pinnatum Moore, Ind. Fil. 331. 1861.

Burma: Keng Tung Territory, between the Siamese border and Pang Mali

Ki Hat (1937).

This is apparently a very rare species in these regions ; Clarke and Beddome

had only the material gathered by Griffith in Mislimee a century ago. The

present specimens seem to prove that Clarke was right in referring Griffith's

plants (A. fdnnatifido-piiynaUim) to the Malayan D. lobbianum; they agree

very closely with the original illustration of the latter.'" The blades have 11

pairs of free pinnae below the pinnatifid apex and are dark green above, pale

green beneath ; the stipes are tufted upon a short erect rhizome.

Diplazium japonicum (Thunb.) Bedd.?

Yunnan: Between Tengyueh and the Burmese border (7339).

A critical plant, very much resembling some of the forms of Athyrium

acrosHcTioides, but some of the sori are diplazioid.

GROUP OF DIPLAZIUM DILATATUM

The following species of Diplazium belong to a group of intimately related

large forms, which are exceedingly difficult to deal with systematically.

Although Baker, Beddome, and other conservative English writers recognize

only four or five north Indian species of this alliance, Christ has described

as new a score of species, several of which can not be regarded as valid. I

have tried now to arrange in a key all the forms known to me from southern

China and the Himalaya, but the result is not satisfactory and it is perhaps

impossible to draw definite lines between really good species, if such exist;

the same is true of the corresponding tropical American group centering in

D. expan<sum and D. ambiguum. In minute characters most fonns are nearly

alike, and species distinctions must, therefore, be based upon the degree of

division ; but that character is not a good one. sii»ce these large plants vary

greatly in cutting, as may be observed in cultivated plants, in which young

fronds often are simply pinnate, older ones bipinnate or even tripinnate.

" Hook. Second Cent. Ferns pi. 17. 1860.
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More stable characters are found, I think in the shape of the ultimate segments

and the length of the sori, and in details of venation.

Veins partly united (2 or 3 lower pairs) D. esculentum (p. 305).

Veins all free.

Raehis ayperous . D. sikkimense (p. 304).

Rachis smooth.

Stipe and rachis with many blackish lanceolate scales.

D. squamigerum (Mett.) Christ.

Stipe and rachis naked or nearly so.

Blade pinnate-pinnatifld or bipinnate-subpinnatifid ; ultimate segments

broad, oblique or falcate, more or less acute ; sori long, the basal

anterior one often much curved or crescent-shaped.

Blade pinnate-pinnatifld D. veitchii (p. 302).

Blade bipinnate-subpinnatifid D. dilatatum (p. 302).

Blade bipinnate-pinnatifid or tripinnate-pinnatifld.

Blade tripinnate-innnatifld D. orientale (p, 304).

Blade bipinnate-pinnatifid ; sori mostly sliort.

Blades relatively small, subtripinnate ; basal posterior tertiary seg-

ments or pinnules broad, deeply lobed.

D. leptophyllum (p. 303).

Blades larger, bipinnate-pinnatifid; basal posterior tertiary segments
like the others.

rinuules incised about halfway; segments broad, square (5 mm.
long and broad), slightly toothed; sori short, often exindusiate.

D. flaccidum (p. 304).

IMnnules incised two-thirds down, or more ; segments longer than
broad.

Segments oblong, slightly oblique, truncate, toothed; sori short.

D. polypodioides (p. 304).

Segments longer, oblique or falcate, toothed at the tip only; sori

longer D. viridissimum (p. 304).

Several other species of this group occur in eastern China and Japan, for

example, D. virtsvens Kunze and D. taquetii C. Chr. Christ has referred speci-

mens from southern China to the former, but I believe they belong to D.
viridissimum.

Diplazium veitchii Christ, Bull. Acad. G^ogr. Bot. 16: 125. 1906. Plate 20

Yunnan: Between Tengyueh and the Burmese border (7267, 7268),

These specimens differ from the type, Wilson 5357! (5375?), in the pinnae

being incised halfway or more into broad, falcate, finely serrate lobes, with 6

or 7 simple or rarely forked veins, but otherwise they fully agree. It is highly

probable that thi.s species is a simply pinnate form of D. dtlatatum and not

essentially different from Asplenium latifolium var. japonicum Clarke (Review,

p. 503.) A very similar form is D. cavalerii Christ (Cavalerie 49, 375, 7102),

from Kweichou ; and D. veitchii should perhaps be referred to it. It has nar-

rower pinnae, with about 4 simple, distant, blackish green veins and a flexuose

midrib.

Explanation of I'late 20.

—

Diplazium veitchU; Rock 7267. Two-fifths natural size.

Diplazium dilatatum Blume.

Diplazium maximum C. Chr. Ind. Fil. 235. 1905, in part. Not Asplenium
maximum D. Don, 1825.

Asplenium latifolium D. Don, Prodr. Fl. Nepal. 8. 1825,

The nomenclature of this species and D. polypodioides Blume is very con-

fused. In 1825 David Don described briefly in his Prodromus the two species
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Asplenium latifolium and A. maximum, both gathered in Nepal by Wallich;

and in 1828 Blume also briefly described, from Java, Diplazium dilalatum and
D. polypodioides, which are presumably the same as Don's two species. But I

fear that my treatment of these species in the Index Filicum is wholly unsatis-

factory. My error arose from Clarke's and Beddome's merging of Baker's A.

maximum and A. latifolium (Syn. Fil. 239) into one species, D. latifolium;

1 chose, therefore, the name maximum, inasmuch as the name latifolium was
preoccupied (Bory, 1803), overlooking the fact that Clarke (Review, p. 503)

was of the opinion that A. maximum D. Don is the same as D. polypodioides.

Having now carefully gone through Don's descriptions I feel sure that Clarke

was right; A. latifolium ("foliolis incisi-crenatis") is D. dilatatum Blume,

and the description of A. maximum ("foliolis alte pinnatifidis, soris nervo

contiguis") fits very well D. polypodioides Blume, but also D. sikkimcnse

(Clarke) and Asplenium diversifolium Wall., though certainly not the large

fern called D. latifolium by most writers.

In the Botanical Museum at Copenhagen are found two forms from Nepal

that were received from Wallich under the names Asplenium poli/morphum
Wall, and A. diversifolium Wall, ; the former is D. polypodioides, the latter

a variety of D. dilatatum. It is impossible to say which of these two forms cor-

responds to A. maximum D. Don ; therefore I prefer to drop this name. To D.

dilatatum I refer specimens with bipinnate blades and the secondary pinnules

subentire to incised one-third to halfway down into broad, oblique, often fal-

cate, acute segments ; the sori are generally long, especially the basal anterior

one, which often is much curved or even crescent-shaped. Delimited thus the

species includes two forms or, perhaps, species

:

(1) latifolium (D. Don), Dark green, firm, the pinnules incised one-third

the distance to the midrib, or less ; midribs of pinnae straight, not curved

at base.

Burma: Keng Tung Territory: Between Muang Len and Muang Hpyak
(203G) ; Valley of the Meh Len (2184). Between Sadon and the Yunnan border

(7443).

Yunnan: East of Tengyueh (7858).

(2) diversifolium (Wall.). Light green, pinnules remote, incised halfway
or two-thirds the distance to the midrib into very oblique segments with toothed

tips ; midribs strongly curved backward at base.

Burma: Keng Tung Territory, Valley of the Meh Len (2134).

Asplenium torrentium Clarke is likely the same, Clarke's illustrations agree-

ing closely with our authentic specimen of diversifolium.

Here belongs also Gymnogramme gigantea Baker, from Hupeh {Henry 6517;

Kew!). It is not exindusiate, as supposed by Baker, for traces of indusia are to

be found. The pinnules are cut about two-tliirds the distance to the midrib.

Closely related to Gymnogramme gigantea and considered by me a form
of D. dilatatum is Diplazium calogramma Christ,^* from Yunnan {Henry
11526!; not 1125, as quoted by Christ). Its pinnules are very deeply cut, the

segments 1 to 1.5 cm. long and 5 mm. broad, the sori long and very regular.

Diplazium leptophyllum (Baker) Christ, Bull. Acad. G6o,c;r. Bot. 11: 245. 1902.

Asplenium leptophyllum Baker, Kew Bull. Misc. Inf. 1906: 10. 1906.

Yunnan: Between Keng Hung and Muang Hing (2577).

Very much like a small thin-leaved D. polypodioides, nearly tripinnate below,

with the posterior basal tertiary segments in the larger pinnules broader than
the others and deeply lobed, a character not seen in any form of D. polypodi-

^Not. Syst. Leeomte 1:45. 1909; Diplazium polypodioides var. hc)u->ii Christ,

Bull. Acad. Geogr. Bot. 16: 127. 1906.
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oides; color dark green; sori short, with distinct intlusia. The present speci-

men agrees very well with the type {Henry 13106; Kew!).

The name leptophyllum is actually not valid, but I have not assigned a new
one, because it seems probable that this plant may prove to be a form of

D. sguamifferum.

Diplazium flaccidum Christ, Bull. Acad. Geogr. Bot. 16: 125. 1906.

Diplazium frondosum Christ, Not. Syst. Lecomte 1: 46. 1909.

SzECHWAN : Mount Oniei {Faher! Wilson 5347!).

KwEiCHOu: Pinfa (Cai^aZerie 2845, 7250!).

Christ identified this species with Asplcnium frondosum Wall. {Asplcniuin

latifoHum var. frondosa Clarke (Review, p. 503), but no species has been

described under this name.

Diplazium flaccidum is intermediate between D. dilatatum and D. polypodi-

aides. The blades are dark green, with short, olten exindusiate sori (like the

latter), but are less incised, with close, square, truncate, scarcely oblique seg-

ments, these 5 mm. long and broad, slightly toothed, and often somewhat

emarginate at the outer edge.

Diplazium polypodioides Blume.

A.splenium maximum D. Don. (See above under D. dilatatum.)

Bubma: Between Sadon and the Yunnan border, near Changtifang (7434;.

Yunnan: Between Tengyuch and Lungling near Man Lo (7140). East of

Tengyueh, along Hsiao Ping Ho (7724).

The typical form of this species looks very distinct in its regularly and deeply

pinnatifid, mostly se:isile, dark green pinnules, with oblong, truncate-dentate,

close, slightly oblique segments, and short sori; but some forms run into the

next species. Mr. Rock's no. 7140 is such a large form, with the indusia

almost perfectly obsolete.

Diplazium polypodioides var. vestitum Clarke.

Yunnan: Dense forest, east of Tengyueh; altitude 2,400 meters (7611).

Rachises rather paleaceous but smooth ; sori very short, about as in D.

silckimcnse.

Diplazium viridissimum Christ, Not. Syst. Lecomte 1: 45. 1909.

Burma: Keng Tung Territory, Valley of the Meh Len (2131).

The specimen agrees perfectly with the type {Ducloux 106!). It is a very

large plant, with pinnae up to 50 cm. long, dark green, and is very like a large

form of D. polypodioides. In its longer sori, which are nearly exindusiate,

' its more distant and distinctly petiolate pinnules, and its oblique, often falcate

segments, these toothed at the apex only, this species approaches the more

divided forms of D. dilatatum.

Diplazium orientale Rosenst. Repert. Sp. Nov. Fedde 13: 128. 1913.

KWEiCHOU : Cavalerie 2774 ! 3720

!

Tertiary pinnules free or connected by a narrow wing, 2 to 2.5 cm. long, 5

mm. broad, deeply pinnatifid; sori filling the whole pinnule when mature.

Judging from the illustration, Asplenium succulcntum Clarke^' is very near

this species and is perhaps the same.

Diplazium sikkimense (Clarke) C. Chr,

Asplenium sikkimense Clarke, Trans. Linn. Soc. II. Bot. 1: 500. pi. 65, f. 1.

1880.

Burma: Keng Tung Territory, Valley of the Meh Len (2183).

This is a very characteristic fern, by its rough rachises closely related to

the Malayan D. asperum Blume, and Beddome was possibly correct in refer-

" Trans. Linn. Soc. II. Bot. 1: 502. pi. 6'/, f. ',. 1880.
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ring it to that specjes, from which it differs chiefly by its extremely short

sori, placed close to the midrib ; they are rarely more than 1 mm. long, the

indusia persistent, red, vaulted, some of the lower ones diplazioid. In gen-

eral aspect and cutting it resembles large forms of D. polypodioidcs. According

to Mr, Rock the trunk is small and erect.

Diplazium esculentum (Retz.) Swartz.

Burma: Keng Tung Territory, Valley of the Meh Len (2114, 2143, 2144).

ASPLENIUM L.

Asplenium nidus L.

Bukma: Beyond Sadon, near the Yunnan border (7467).

Asplenium nidus var. phyllitidis (D. Don) Bedd.

Burma: Keng Tung Territory, Valley of the Meh Len (2181).

Asplenium ensiforme Wall.

Burma: Cliangtifang, near the Yunnan border (7397).

Yunnan: Between Tengyueh and the Burmese border (7311, 7355, 7380).

Between Kambaiti and Tengyueh (7554). Mountains above Tseku and Tseh-

chung, Salween Valley, altitude 2,850 meters (11508).

Szechwan: Mill Kingdom, Waerh Dja Mountains (6472).

Asplenium trichomanes L.

Southeastern Tibet: Near Champutong, Salween Valley; altitude 2,700

meters (11528).

Asplenium. normale D. Don.

Yunnan: West of the Mekong, Salween ridge (7028). East of Tengyueh,

forest of Kao Tien (7874).

A small epiphytic form from Kambaiti, Burma (7508), with pinnae 7 to 8 mm.
long and only 3 mm. broad, is referred to var. mUtus. It possibly represents

A. monanthemoldes Roxb.

Asplenium unilaterale Lam.
Burma: Between the Siamese border and Pang Mah Ki Hat (1947a).

Asplenium unilaterale var. rahaoense (Yabe) Hayata, Journ. Coll. Sci. Univ.

Tokyo 30: 438. 1911.

Burma: Between the Siamese border and Pang Mah Ki Hat (1947).

Yunnan: Between Tengyueh and Lungling (7089).

A very large form of A. unilaterale, with pinnae 6 cm. long and 1 to 1.5 cm.

broad. It is very similar to A. oiscurum Blume, but the stipe and rachis are

castaneous as in the type.

Asplenium cheilcsorum Kunze.

Yunnan; Between Tengyueh and Lungling, on rocks (7218).

Burma : Between Sadon and the Yunnan border ; terrestrial, in dense forest

(7425).

Asplenium planicaule Wall.

Yunnan: West of the Mekong, from Pingpo to Tengyueh (7010). Between

Tengyueh and Lungling (7121). Between Tengyueh and the Burmese border

(7348, 7360). Between Kambaiti and Tengyueh (7559). East of Tengyueh

(7855).

Burma: Between Sadon and the Yunnan border (7417).

Very variable in size and in depth of incisures, but I find no real intermediates

between tbis species and A. lacinmtum Don, with which Clarke and Beddome

united it. In this the stipe and lower half of the rachis are castaneous beneath,

green above ; in A. laciniatum, green throughout. Also, the stipe of tlie latter
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is much more scaly and the blade different in cutting, as well shown by Hooker's

illustrations of the two i^pecies. Recently Hieronymus ^* has pointed out differ-

ences in the structure of the scales. On the other hand, A. planicaule seems to

run gradually into the following species.

Asplenium crinicaule Hance.

Asplcniutn polytrlchum Christ, Bull. Acad. G6ogr, Bot. 20': 172. 1S)09.

Yunnan: Between Keng Hung and Muang Hing (2712).

This differs from A. planicaule mainly in its larger size, less incised pinnules,

and rather densely crinite racliis.

Asplenium laciniatum D. Don.

Burma: Between Sadon and the Yunnan border (7422, 7517).

Asplenium yunnanense Franch.

YuxNAN : Eastern slopes of the L kiaug Snow Range, in limestone crevices;

altitude 2,700 meters (4S7S, 6001).

Asplenium bullatum Wall.: Mett. Abb. Senckenb. Ges. Frankfurt 3: 150. 1859.

Asplenium grand ifrons Christ, Bull, tierb. Boiss. 7: 9. 1899.

Asplenium late(nineatum Christ, Bull. Acad. G6ogr. Bot. 20 ^: 171. 1909.

Asplenium eavalerianitm Christ, Bull. Acad. Geogr. Bot. 20': 173. 1909.

Yuinnan: Between Tengyueh and the Burmese border (7370). Environs of

Tengyueh (7955).

Hieronymus ^" has shown that the Himalayan fern referred by Hooker, Clarke,

Beddume, and others to Asplenium 'bulMferum is well distinguished from the

type of that species from New Zealand, and further that A. cavalerianum Christ,

from Kweichou {Cavalerie 284G!), belongs to the same form, first described by
Mettenius as A. bullatum Wall. Asplcniutn cavalerianum is, however, also iden-

tical with A. grandifrons Christ {Henry 11521! in Herb. Christ) and with

several sheets of Wallich's original collection in Copenhagen. Asplenium late-

cuneattuu Christ was also based on Cavalerie 2846; it differs from the type by
being less divided (bipinnatitid only), but otherwise is identical. The degree

of division is a poor specific character in Asplenium, especially in the bulbifcrum
group ; one of Wallich's specimens from Nepal belongs to the same form.

Asplenium bullatum seems to be widely distributed through southern China;
It was recently (1926) found in the province of Fukien, near Foochow {Herb.
Fukien Christian University/ 5790).

CETERACH Lam. & DC.

Ceterach dalhousiae (Hook.) C. Chr.

Yunnan : East of Tengyueh, between Hsiao Chai and summit of Shweli-

Salween ridge; altitude 2,700 meters (7595).

New to China.

BLECHNUM L.

Blechnum orientale L.

Burma: Keng Tung Territory, Valley of the Meh Len (2076).

Yunnan; Between Tengyueh and Lungling (7234).

PJIAINEA J. Smith
Brainea insignis Hook.

Burma: Keng Teng Territory, ridge between Muang Len and Meh Kong
river-basin; common (2028).

"Hedwigia 61: 33. 1919.

"Hedwigia 61: 4. 1919.
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WOODWARDIA J. E. Smith

Woodwardia japonica (L.) J. E. Smith.

Bubma: Keng Tung Territory, ridge between Muang Leu and the Meh
Kong (2006).

New to Burma.

Woodwardia radicans var. unigemmata Makino, Jap. Journ. Bot. 2: 7. 1918.

Woodivardia unigemmata Naliai, Bot. Mag. Toliyo 39: 103. 1925.

Yunnan: Between Hsiao Chai and summit of Shweli-Salween ridge (7627).
East of Tengyueh (7879).

In his recent l^ey to the species of this genus, Nakai considers this common
fern of southern China specifically different from W. radicans. My material
does not justify this segregation.

CONIOGRAMME F6e

Coniogramme fraxinea (D. Don) Diels.

Yunnan: Between Muang Hun and Muang Hai (2401).

Coniogramme intermedia Hieron. Hedwigia 57: 301. 1916.

Yunnan: Between Tengyueh and the Burmese border (7340). Eastern
slopes of the Likiang Snow Range, at 3,450 meters elevation (7757).

Coniogramme spinulosa (Clirist) Hieron, Hedwigia 57: 311. 1916.

Southeastern Tibet: Forests of Doyan Longba, altitude 3,000 meters
(11627).

Coniogramme procera (Wall.) F6e.

Yunnan: Between Tengyueh and the Burmese border (7328),
The four species of Coniogramme here listed would all fall under C. framinea,

regarding that species in the usual broad sense. The several new species pro-

posed by Hieronyraus in 1916 are chiefly characterized by the hydathodes and
their distance from the teeth. Several of these will appear, I think, to be
founded upon too weak characters, but others of them are certainly valid, for
example, C. spinulosa.

GYMNOPTERIS Bernh.

Gymnopteris vestita (Wall.) Underw.
Yunnan: Eastern slopes of the Likiang Snow Range (6495).

NOTHOLAENA R. Br.

Notholaena delavayi (Baker) C. Chr.

Gymnogramme delavayi Baker, Ann. Bot. 5: 484. 1891.

Oytnnopteris delavayi Underw. Bull. Torrey Club 29: 627. 1902.

Notholaena bureaui Christ, M^m. Soc. Bot. France 1 : 59. 1905.

Yunnan: Eastern slopes of the Likiang Snow Range, at 3,150 meters eleva-

vation (4099, 5896).

As to all characters except simple pinnae this is so much like N. marantae
that I am almost convinced it should be regarded as a simply pinnate form
of that species. In no. 4099 some of the pinnae have a distinct auricle at the
upper base, quite like a pinnule of N. marantae. Owing to the slight width of

the pinnae (3 to 4 mm.), the broad sorus lines reach almost from the edge
to the midrib.

2303—31 4
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Notholaena marantae (L.) R. Br.

Yunnan: Western slopes of the Likiang Snow Range, near Ganhaitze, at

about 3,000 meters altitude (4155).

Mettenius demonstrated" that the sporangia in this species are not confined

to the thickened tips of the veins, but are borne also on their outer part, the

sori thus becoming subgymnogrammoid. He therefore transferred the species

to Gymnogramme. The two Chinese species, N. delavayi and iV. marantae,

show clearly this gymnogrammoid extension of the sori. The question then

arises as to whether both these species should be placed under Gymnoptcris or

under Notholaena. Gymnopteris is, however, a composite genus, and it is not

certain that the hairy species such as G, rufa (the type of the genus) and

G. vestita are really congeneric with the scaly species, e. g. G. delavayi and

G. muellen. If two genera are here represented, the scaly species, among

them N. marantae, should be referred to Notholaena as above, assuming

N. marantae to be the generic type. In this case the species with true marginal

sori hitherto referred to Notholaena could naturally be placed under Chel-

Imithes, following Mettenius. It is not certain, however, that Acrostichum

marantae L. should be adopted as the type of Notholaena.

CHEILANTHES Swartz

Cheilanthes albofusca Baker.

Cheilanthes mairei Brause, Hedwigia 54: 202. pi. 4, D. 1914.

Yunnan : Likiang Snow Range, at 2,700 meters elevation (4879, 5998).

Cheilanthes taliensis Christ.

Cheilanthes henryl Christ, Bull. Acad. Geogr. Bot. 16: 133. 1906.

Cheilanthes bonatiana Brause, Hedwigia 54: 203. pi. 4, E. 1914.

Yunnan: Likiang Snow Range, at 2,700 to 3,450 meters elevation (COOO,

6047)

.

Cheilanthes farinosa (Kaulf. ) Forsk.

Yunnan: Eastern slopes of the Likiang Snow Range (3561, 6012). Between

Tengyuoh and Bhamo (7S30).

Buema: Between Sadon and the Yunnan border, forest of Karabaiti (7492).

Cheilanthes farinosa var. dalhousiae (Hook.) Clarke, Trans. Linn, Soc. II,

Bot. 1: 457. pi. 51. 1880.

Yunnan: Eastern slopes of the Likiang Snow Range (G496).

I agree with Clarke in considering this a nonfarinose form of C. farinosa.

Cheilanthes subrufa Baker, Kew Bull. Misc. Inf. 1906: 8. 1906.

Cheilanthes Icveillei Christ, Bull. Acad. Geogr, Bot. 17: 149. 1907.

Yunnan: Likiang Snow Range, at 2,700 meters altitude (5999).

A problematical species, very likely a variety of C. rufa Don. The type

specimen {Henry 11831 ; K(nv
!
) looks rather different from that species in its

broadly deltoid blade, but other specimens from Yunnan {Henry 9080) and

Kweichou (Cavalcrie 1S03), with which Rock SODO fully agrees, have less

deltoid and narrow blades, and Cheilanthes Icveillei Christ is a form with

lanceolate blade narrowed below, just as in C. rufa. Otherwise, all tlie

specimens quite agree as to vestiture and in the greenish white or pale yellowish

farina of the under side. However, the indusia are closer, larger, and mure

definitely lacerate-fimbriate than in C. rufa, and the large lanceolate scales of

the rhizome and lower part of the stipe are castaneous, with broad hyaline

margins.

Fil. Hort. Lips. 43. 1S.-,G.
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Cheilanthes alhormrghiata Clarke is evideutly very closely related to C.

subrufa, and is perhaps the same. It was found in Yunnan by Hancoclc (no.

15). Very likely C. duhia Hope is this species, also.

Cheilanthes subvillosa Hook. Sp. Fil. 2: 87. pi. 98, B. 1852.

Cheilanthes yunnanensis Brause, Hedwlgia 54: 204. pi. Jf. 1914.

Yunnan : Eastern slopes of the Likiang Snow Range, at 3,150 meters alti-

tude (5891).

This species, rare in the Himalaya, seems to be common in Yunnan. I

have specimens from Yunnan, collected by Maire, Ducloux, and Simeon Ten,

and others from southern Szecbwan {H. Smith 2010) which agree perfectly

with Hooker's illustration and with the more accurate description of Clarke

(Review, p. 456). Brause was of the opinion that his new species differs

from C. suhvillo.<ia in scale characters, but in my rather numerous specimens

the scales vary considerably in color, from castaneous to pale. Mr. Rock's

no. 5891 would fall within Brause's var. dilatata of C. yunnanensis; it is a

very large form, the blades 25 cm. long by 15 cm. wide.

Christ confounded this species with C. patula Baker, a widely different plant.

All the specimens in his herbarium under that name belong to C. subvillosa.

HYPOLEPIS Bernh.

Hypolepis punctata (Thunb.) Mett.

Burma: Keng Tung Territory, Meh Lui watershed, between Muang Mah
and the Yunnan border (2337).

ONYCHIUM Kaulf.

Onychium japonicum var. lucidum (D. Don) Christ.

Yunnan : Between Keng Hung and Muang Hing (2699) . Between Tengyueh

andBhamo (7835).

Onychium siliculosum (Desv.) C. Chr.

Bxjrma: Keng Tung Territory, Valley of the Meh Len (2073, 2150).

Yunnan: Between Tengyueh and Bhamo (7827, 7827a).

CRYPTOGRAMMA R. Br.

Cryptogramma brunoniana R. Br.

Yunnan: Mountains above Tseku and Tsehchung, altitude 3,300 meters

(11606).

PLAGIOGYRIA (Kunze) Mett.

Plagiogyria henryi Christ. Plate 21

Lomaria decurrens Baker, Kew Bull. Misc. Inf. 1906: 9. 1906.

Yunnan: Between Kambaiti and Tengyueh (7571). East of Tengyueh,

near Kuyung (7699).

A very distinct plant, of thin texture, with the lower 5 or 6 pinnae reduced

to roundish toothed auricles. It is closely related lo P. stenoptera (Hance)

Diels," with one pair of auriculiform pinnae only, to which I refer P. tenui-

folia Copel.'" and Lomaria matthewii Christ as a variety having the basal

pinnae less reduced. Further material will perhaps show that P. tenuifoUa

Copel. and /'. henryi Christ are the extreme forms of a single species that

varies as to degree of reduction of the lower pinnae.

Explanation of Plate 21.

—

Plagiogyria henryi; Rock 7699. Two-fifths natural size.

42

See Hook. Icon. PI. pi. IGU.

Philippine Jouru. Sci. Bot. 3: 281. 1908.
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Plagiogyria glauca (Blume) Mett.

Yunnan: Tsangshan Range near summit; altitude 3,000 meters (3151).

Between Tengyueh and the Burmese border (7389). East of Tengyueh (7659).

Salween Valley, border of Tsarong, Tibet (11496).

Plagiogyria glauca var. virescens C, Chr., var. nov.

Yunnan: West of the Mekong, from Pingpo to Tengyueh (7068). Summit
of Hsueh Shan Ting, east of Tengyueh (7644, type).

Differs from the typical form in the direction of P. pycnophylla by the pale

green or even brownish green, not whitish glaucous leaves.

Plagiogyria euphlebia (Kunze) Mett.

Yunnan: Between Kambaiti and Tengyueh (7572).

ADIANTUM L.

Adiantum philippense L.

Adiantum lunulatum Burm. Fl. Tnd. 235. 1768.

Yunnan: West of Talifu, en route to Tengyueh (6628).

Adiantum caudatum L.

Bubma: Keng Tung Territory, Meh Lui watershed (2329).

Adiantum edgeworthii Hook.

Yunnan: Environs of Tengyueh (7970).

Adiantum edentulum Christ, Mgm, Soc. Bot. France 1 : 63. 1905.

Yunnan : Eastern slopes of the Likiang Snow Range, at about 3,300 meters

altitude (5677, 6010).

This si)ecies is intermediate between A. capillus venetHs and A. venustum,

and is very probably the same as A. toattU Baker. Adiantum delavayi Christ

(loc. eit.) is scarcely different. The character, " sori orbicular-reniform or

long and straight " is not a constant one. The present specimens show both

kinds on fronds from the same rhizome.

Adiantum davidi Franch.

Yunnan: Between Likiang and Yoiingpei (5154). Between Likiang and
Tsilikiang (8513).

Adiantum davidi var. prattii (Baker) C. Chr. Medd. Bot. TrUdg. Goteborg 1:

94. 1924.

Adiantum prattii Baker, Journ. Linn. Soc. 29: 321. 1892,

Southeastern Tibet: Champutong ; altitude 2,700 meters (11527).

Adiantum pedatum var. glaucinum Christ, Bull. Herb. Boiss. 6: 957, 1898.

Adiantum myriosorum Baker, Kew Bull. Misc. Inf. 1898: 230, 1898.

Southbastekn Tibet: Forests of Doyan Longba (11629).

PTERIS L.

Pterxs vittata L.

Yunnan : Slopes of Moting Shan, northeast of Yangtze-Mekong watershed
(10343).

Pteris pellucida Presl.

Bubma : Keng Tung Territory : Between Pang Hoi Hpi and Peng Sai

(2246) ; Meh Lui watershed (2282).

Pteris esquirolii Christ, Not. Syst. Lecomte 1: 50. 1909.

Burma: Keng Tung Territory, Valley of the Meh Leu (2188).

Yunnan : Between Mohei and Maokai, watershed of the Black River
(Papienho) (2912).

Identified from the original description. Near P. pellucida, but extremely
dimorphic

; pinnae of the sterile frond 3-5 cm. broad with sharply serrated tips,

and of the fertile one 1 cm. broad or less.
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Pteris heteromorpha Fee. '
.

• •
,

.'

Ytjnnan: Between Chieng Law and Muang Hun (2364).

New to China. Apparently a rare and little known species, allied to

P. cretica, with most of the distant, long, linear pinnae entire or auriculate

at the upper base, the lower ones often pinnatifid at base. The specimens at

hand correspond closely to Beddome's illustration (Ferns Brit. Ind. pi. 89.).

Pteris cretica L.

Yunnan : Between Mohei and Maokai, watershed of the Black Blver (2996).

Top of Salween ridge (7037). Between Tengyueh and Man Lo (7147). Forest

beyond Shweli, east of Tengyueh (7589).

Pteris dactylina Hook.

Pteris henryi Christ, Bull. Herb. Boiss. 6: 957. 1898.

Yunnan : Eastern slopes of the Likiang Snow Range (3659, 4854, 4880).

No. 4854 is typical P. daotyUna; the other specimens would be referred to

P. henryi Christ (Henry 9911 ! ) , a larger form with the raehis prolonged and a

pair of lateral pinnae above the basal furcate ones. I can not, however, con-

sider this form even a variety.

Pteris ensiformis Burm.
BuEMA : Keng Tung Territory, between Muang Len and Muang Hpyak (2031)

.

Pteris semipinnata L.

Yunnan: Between Tengyueh and the Burmese border (7343).

Pteris dissitifolia Baker.

Yunnan: Between Chieng Law and Muang Hun (2369).

The specimen is identical with the type at Kew {Balansa 1790!). This spe-

cies is very like a large form of P. semipinnata L., with the lower two pairs of

pinnae equally pinnate on each side; stipe and rachises purplish. New to

China.

Pteris decrescens Christ, Bull. Acad. Gr^ogr. Bot. 16: 244. 1906.

Yunnan: Salween Eidge, east of Tengyueh, altitude 2,400 meters (7716).

The specimen agrees with authentic material from Kweichou {Cavalerie 2038,

3761!) and Kwantung {Matthew!) in the unforked basal pinnae, but differs in

its obtuse segments and in not having the pinnae long-caudate. The determina-

tion is, therefore, uncertain.

Pteris quEidriaurita Retz.

Yunnan: Between Tengyueh and Lungling (7087).

Pteris sp.

Yunnan: Puerhfu to Mohei (2867).

The material, which is scanty, belongs to the group of P. quadriaurita, but

I have not succeeded in identifying it with any of the species described by

Hieronymus.

Pteris aspericaulis Wall.; Hieron. Hedwigia 55: 348. 1914.

Yunnan : East of Tengyueh (7880).

Pteris aspericaulis var. roseo-lilacina (Hieron.). C. Chr.

Pteris roseo-lilacina Hieron. Hedwigia 55: 350. 1914.

Yunnan : West of Talifu, en route to Tengyueh, near Tu Kwe San Temple

(6652). Between Tengyueh and the Burmese border (7269).

Although Pteris roseo-lilacina was described from an incomplete sterile frond

{Henry 13222), I have no doubt that Mr. Rock's specimens belong to this

form, whicli is well marked by the beautifully wine-colored rachises. I can

not, however, regard this character as of specific importance, especially inas-

much as genuine P. aspericaulis to some extent shows the same coloration.
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Pteris excelsa Gaud.

YuNNAK : Between Tengyueh and the Burmese border (7345).

I can not find any difference between the Asiatic form and the Hawaiian

type.

Pteris longipinnula var. hirtula C. Chr., var. nov.

Buiima: Keng Tung Territory, valley of the Meh Len (2133, type; U. S. Nat.

Herb. 1,211,373). Also no. 2091 from the same locality.

Differs from the typical form of the species in having the costae and mid-

ribs of the segments short-pubescent beneath, and in the rounded-obtuse sterile

tips of the segments, these not raucronate.

Pteris biaurita L.

Yunnan: Between Kao Tien and Tengyueh, on lava flows (7710).

Pteris biaurita var. intermittens C. Chr., var. nov.

Yunnan : Between Keng Hung and Muang Hing (2578).

Pinnae 15 cm. long, 2 cm. wide, incised about two-thirds, with obtuse falcate

segments. Basal veins both furcate, the branches of the anterior one bending

toward each other near the sinus, the posterior one springing from the costa

of the pinnae far from the base of the midrib of the segment, forked from
the base ; in upper pinnae the basal veins free, in lower ones the opposed
brandies frequently united by a cross-vein, a short veinlet sometimes running
thence toward the sinus.

A critical form with the venation partly that of P. quadrmuHta, partly of

P. biaurita.

Pteris longipes D. Don.

BuiiMA : Keng Tung Territory, Valley of the Meh Len (2179).

Pteris wallichiana Agardh.

Yunnan: Between Tengyueh and Lungling (7237). Between Tengyueh and
the Burmese border (7368), Between Kambaiti and Tengyueh (7565).

HISTIOPTERIS (Agardh) J. Smith

Histiopteris incisa (Thunb.) J. Smith.

Yunnan: Between Tengyueh and the Burmese border (7321),

PTERIDIUM Gleditseh

Pteridium aquilinum (L.) Kuhn.
Yunnan: Between Mohei and Maokai, watershed of the Black River (2906).

VITTARIA J. B. Smith

Vittaria sikkimensis Kuhn.
Bubma: Between Sadon and the Chinese border (7419).

Vittaria caricina Christ.

Bubma: Between Sadon and the Yunnan border (7395).

Yunnan: Ridge forest east of Tengyueh; altitude 2,400 meters (7636).
This is the Vittaria Uneata of most writers on Indian and Chinese ferns,

and it is difficult to see how it may be distinguished from the true V. lincata

of tropical America. The present specimens (35 cm. long, 2 mm. broad), are
larger than the type of V. caricina Christ (Cavalerie 679!), but otherwise not

different. In appearance it resembles Di^ymotaenium, but may be at once dis-

tinguished from this l>y the pyriform paraphyses, less rigid texture, and
fresh green color.
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Vittaria flexuosa FOe, M&m, Fou^'. 3: 16. 1851-52. i

Vittaria japotiica Miquel, Ann. Mus. Bot. Lugd. Bat. 3: 169. 1867.

Vittaria filipes Christ, Bull. Acad. Geogr. Bot. 17: 150. 1907.

Yunnan: Between Tengyueh and Lungling (7224).

Vittaria doniana Mett. ; Hieron. Hedwigia 57: 204. 1915.

Burma: Between Sadon and the Yunnan border (7423, 7496).

Vittaria doniana var. angusta Hieron. Hedwigia 57: 205. 1915.

Burma: Between Sadon and the Yunnan border (7398).

Vittaria doniana is very closely allied to V. scolopendrina (Borj) Tbwaites

;

but it may be distinct from the true form of this species, which is from the

Mascarene Islands. Evidently it is a very rare fern, apparently found only

twice before in the eastern Himalaya by Griffith and Hooker & Thompson.

Rather remarkably Clarke did not mention these finds in his Review, where

F. scolopendrina is altogether omitted. Beddome (Handbook, p. 408) cites

V. scolopendrina from the Himalaya, Sikkim, Assam, and Bhotan, presumably

meaning the present species.

ANTROPHYUM Kaulf.

Antrophyum henryi Hieron. Hedwigia 57; 208. 1915.

Yunnan: Between Lungling and Hsiangta (7235).

I have little doubt that this is a small form of A. coriaceum, with tho

narrowly oblanceolate fronds 1 cm. broad or less. In all essential characters

(scales, plicate frond, taenlform paraphyses, reticulate sori, etc.) it fully

agrees with that species, and as to the size also with some specimens of

Wallich's original collection of A. conaceum in the Copenhagen Herbarium.

Provisionally, I prefer to maintain this small form as a species, because the

boundaries between some of the Asiatic species are as yet not clear.

Antrophyum henr't/i is based upon Henri/ 11517A, in the Berlin Herbarium.

I have not seen the actual type, but specimens of the same number in Christ's

herbarium, which are identical with Rock 7235, were referred by Christ to

A. stenopKyUum Baker {Henry 9607; Kew!), which is figured by Benedict.**

After a comparison between Henry 11517A and 9607 I am inclined to consider

them two different species. Antrophyum stenophyllum differs from A. henryi

in its linear-lanceolate (not oblanceolate) blades, with the sori generally

forming two long vittarioid lines; but sometimes the sori show a tendency to

become reticulate, as seen in Benedict's figure; further, the upper side is not

plicate, and there is a rather distinct midrib in the lower third of the frond.

In A. henryi, on the other hand, there is no midrib at all, and the sori form

4 or 5 anastomosing rows. The rhizome scales and paraphyses are very

similar in both species.

Antrophyum stenophyllum is evidently the same aS A. reticulatum var.

parvula Clarke (Review, p. 573), but scarcely A. panmhim Blume, and most

probably it is not Specifically different from A. vittarioides Baker, from Tonkin

{Balansa 1921; Kew!). This, as to scales, size, midrib, and two long sorus

lines, is very nearly the same as A. stenophyllum, but the paraphyses are

narrower and the sori show no tendency to become reticulate, though portions

of a second parallel line occasionally occur.

Antrophyum vittarioides is said by Van Alderwerelt van Rosenburgh** to

occur in Borneo, but the plant illustrated by him is at least not typical, having

"Bull. Torrey Club 39: pi. 7, f. 1-2. 1911,

"Bull. Jard. Bot. Buitenzorg II. 11: 2. pi. 2. 1913.
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the soi-us lines much closer to the edge than in the type. The same writer
has described** a var. major of A. vlttarioides, collected in Sumatra by Dr.
C. G, Matthew, who kindly has presented me with a cotype specimen. This
form is specifically different from A. vittarioides in its hair-poiuted rhizome
scales, in having the midrib evanescent a little above the base, and the sorus
lines very near to the edge ; the frond is entirely vittarioid in general aspect,

but the hairlike paraphyses and tetrahedral spores are those of Antrophymn.
Summarizing the above remarks, I believe (1) A. henryi to be a small

form of A. coriaoeum, (2) A. stenophyllum to be a form of A. vittanoides,
and (3) the Malayan plants to represent a third, uudescribed species.

Antrophyum coriaceum (D. Don) Wall.

Yunnan: Between Muang Hun and Muang Hai (2403). Banks of the Meh
Kong, near Keng Hung (2522).

A large form of this species, the blades 20 cm. long by 3 cm. broad, very much
resembling A. reticulatum, but distinctly plicate above.

Antrophyum reticulatum Is recorded from Yunnan by Christ," but tlie

specimens probably belong to A. coriaceum.

Antrophyum obovatum Baker, Kew Bull. Misc. Inf. 1898: 233. 1898.

Antrophyum petiolatum Baker, Kew Bull. Misc. Inf. 1906: 14. 1906.

BuEMA : Between Sadon and the Yunnan border ( 7501 )

.

The present specimens are small, exactly like one plant of Henry 9153B,
the type of A. petiolatum Baker (Kew!). Antrophyum oicwatum Baker
(Henry 9153A; Kew!) is somewhat larger, the blade up to 10 cm. broad, but
is otherwise identical with the former. In Christ's herbarium Henry 9153

A

is exactly the same as 9153B at Kew, and there remains no doubt that here
again Baker described the same plant twice.

Antrophyum obovatum comes near to A. latifoUum Blume, but seems to be
a distinct species. It differs in having the blade, especially of smaller leaves,

rather long-cuneate at base and attenuate into the thick fleshy stipe, not
abruptly rounded as in A. latifoUum; the sori are very slightly immersed and
the paraphyses capitate with a large subglobose end-cell, while the paraphyses
of A. latifoUum are clavate with a lengthened end-cell. Antrophyum latifoUum
Is said by Clarke (Review, p. 573) to be frequent in the eastern Himalaya,
but it is very probable that this north Indian ''A latifoUum " is A. obovatum.

DBYMOTAENIUM Makino

Drymotaenium miyoshianum Makino.
Yunnan: Mountain forest above Tseku, at 3,000 meters elevation (10057).

LEMMAPHYLLUM Presl.

Lemmaphyllum carnosum (Wall.) Presl, Bpim. Bot. 158. 1849.

Drymoglossum carnosum J. Smith in Hook. Gen. Fil. pi. 78, A. 1841.

Yunnan: Between Tengyueh and the Burmese border (7367). East of

Tengyueh (7622, 7957a).

I have recently discussed elsewhere this and related species, as indicated

under Polypodium neurodioides (p. 318).

"Op. cit. 16: 56. 1914.

*"Bull. Herb. Boiss. 1: 3. 1899.
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POLYPODITJM L.

Subgenus EUPOLYPODIUM

Polypodiuin sikkimense Hie ron.

Yunnan : East of Tengyueh, in dense forest, at 2,400 meters elevation

(7613a).

Polypodium subfalcatum Blume.

Polypodium s'm'tcum Christ, Bull. Herb. Boiss. 7: 3. 1899.

Polypodium convolutum Baker, Kew Bull. Misc. Inf. 1906: 12. 1906.

Polj/podium tricJiopliyllum Baker, loc. cit. 13.

Burma : Between Sadon and the Yunnan border, epiphytic in mossy forest, at

2,700 meters elevation (7400).

The specimens agree closely with plants collected in Assam by G. Mann,

wliich Beddome, Clarke, and others refer to P. subfalcatum Blume, probably

with correctness, although the Javanese type differs slightly in its less dense

pubescence of long brown Iiairs. polypodium sinicum Christ and P. convolutum

Baker are exactly identical, being based upon the same collection number

{Henry 10186; Kew! Herb. Christ!) ; P. trichophllum Baker, also from the for-

ests of Mengtze (Hancock 153; Kew!) is the same, only the fronds are longer

(up to 30 cm.), with the pinnae more distant. The specimens of the Rock

collection differ a little from these in their relatively long stipes (3 to 4 cm.).

Subgenus GONIOPHLEBIUM

Polypodium manmeiense Christ, Biill. Herb. Boiss. 6: 870. 1898.

Polypodium scalare Christ, M^m, Soc. Bot. France 1: 14. 1905.

Polypodium pseudodimidiatum Christ, M&m. Soc. Bot. France 1 : 14. 1905.

Polypodium simula/ns Baker, Kew Bull. Misc. Inf. 1906: 13. 1906.

Yunnan: Between Tengyueh and Lungling (7241). Near Ngaza, west of

Likiang (10558). Litiping Range, east of Weihsi (11559).

This is no doubt a free-veined GoniopMeliiim, in general aspect very like

some forms of P. vulgare. On the other hand it comes very near

P. microrhizom^ Clarke, but the blades are narrower and the raehis is stra-

mineous beneath. These and certain other Asiatic species of GoniophleNtim

afford a strong basis for my opinion that our common P. vulgare is a free-veined

Ooniophleiium,, and not closely related to any group of the subgenus

Eupolypodiu7n.

Polypodium microrhizoma Clarke.

Yunnan; Eastern slopes of the Likiang Snow Range (5892, 6498).

In this species the veins are as a rule free, but occasionally they anastomose,

forming goniophlebioid areoles. It is a larger fern than P. manmeiense, and

well marked by the raehis being castaneous beneath.

Polypodium. lachnopus Wall.

Yunnan : Mount Schwemenkan, northwest of the Likiang Snow Range, at

2,100 meters elevation (9789).

Polypodium amoenum Wall.

Polypodium ynnnanense Franch. Bull. Soc. Bot. France 32 : 29. 1885.

Polypodium bonatiatium Brause, Hedwigia 54: 207. pi. Jf, L. 1914.

Polypodium amoenum var. pilosa Rosenst. Repert. Sp. Nov. Fedde 13: 134.

1914.

Yunnan: Salween watershed, en route from Pingpo to Youngchang and

Tengyueh; epiphytic (7003, 7036, 7065). Between Tengyueh and Lungling

(7152, 7158, 7180). Hsiao Ping Ho, east of Tengyueh (7719).
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Burma: Between Sadon and the Yunnan border (7455).

The most common Chinese form of this species is rather densely and softly

glandulose-pubescent throughout and has been described as a distinct species

by Franchet and by Brause, as a variety by Rosenstock. The beautiful series

of specimens gathered by Mr. Rock shows, however, that this hairy form can

not be separated from the more glabrous Himalayan type; the density of

pubescence is due very largely to age.

Polypodium argutum Wall.

Polj/podium mengtzeense Christ, Bull. Herb. Boiss. 6 : 869. 1898.

Polypodium aspcrsum Baker, Kew Bull. Misc. Inf. 1898: 231. 1898.

Bubma: Between Sadon and the Yunnan border (7500).

In an examination of the type specimens of the species described in the same

year by both Christ and Baker {Henry 9054) I have tried in vain to find real

differences between their plant and specimens of undoubted P. argutum from

Himalaya, among the latter a cotype in the Copenhagen Herbarium. The

original specimen of P. anpcrsum Baker, at Kew, is evidently somewhat abnor-

mal, with irregular venation and irregularly scattered sori. The two or three

uppermost pairs of pinnae are confluent at base with the terminal pinna, as is

often the case in typical P. argutvm, for example, in o\ir specimen from Wallich.

In the Rock material all the pinnae bear an auricle at the lower base ; in the

lowest pinnae it is much prolonged, like a secondary pirma.

Subgenus PLEOPELTIS

The numerous Chinese forms of this sul)genus (here regarded in the sense

of my Index Filicnm), with simple fronds, have been very dilferently identitied

by authors. The prevailing confusion was, however, greatly reduced by H,

Takeda, W'ho publif^hed in 1915 a revision " of these species. Having examined

the type specimens of most of the species described by Baker and by Christ,

and having compared them witli the large series collected by Cavalerie. Esqui-

rol, H. Smitli, and now more recently by Mr. Rock, I tind Takeda's delimitation

of tiie species very satisfactory on the whole. In the following list I refer,

therefore, repeatedly to his paper, noting where I have a different view and
giving supplementary remarks where needed.

Polypodium llneare Thunb.; Takeda, Notes Bot. Card. Edinburgh 8: 268. 1915

(oxcl. var, lorlformc).

t. thunberglana (Kaulf.) Takeda, loc. cit.

Yunnan: Western slopes of the Llkiang Snow Range, on roclvs (5400).

Burma: Between Sadon and the Yunnan border, on trees (7421).

f. thunberglana (Kaulf.) Takeda, loc. cit.

Yunnan ; Eastern slopes of the Likiang Snow Range, at 3,150 meters

elevation, on rocks (3387). Western slopes of the same range, at 3,300 meters

elevation (4157).

t". caudato-attenuata Takeda, op. cit. 269?

Burma: Between Sadon and the Yunnan border (7509).

Yunnan: West of Talifu (6870). Identification doubtful.

Polypodium oligolepidum Baker (Takeda, op. cit. 276).

Polypodium trahcculatiim Copel. Philippine Journ. Sci. Bot. 3: 283. 1908.

Burma: Between Sadon and the Yunnan border; epiphytic (7494, 7498).

This species differs from P. lineare chiefly in its rhizome scales, which are

lanceolate-acuminate and ciliate, with a dark brown central stripe and light

'' Notes Bot. Gard. Edinburgh 8: 265-312,
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brown edges; the stipe is very short {not almost black, as stated by Takeda)

;

the lamina is broader and shorter than in P. Uneare, the upper side distinctly

nigropunetate, tlie under side with numerous ovate-cuspidate small scales;

the sori are large, globose, situated near the midrib, and even at maturity

are partly covered with peltate scales.

I have compared specimens from the type collection of P. trabeculatum Copel.

from Kwantung, received from Dr. C. G. Matthew, with the meager type from
Kiu-kiang, at Kew, and find them identical. Other typical specimens from
Kweichou {Cavalcrie 1579) were received from Professor Rosenstock under

the name P. Imeare var. heterolepis Rosenst., but evidently they do not belong

to that variety, which was described by Rosenstock on specimens from Sikkim

and is referred by me to P. loriforme (see below).

The Burmese specimens gathered by Rock are not typical, being intermediate

between P. oliffolepidumi and P. lineare. They resemble the former in scale

structure and general aspect, but the sori are about medial and the lower

surfaces (the sori excepted) naked.

Polypodium loriforme Wall. List, no. 271. 1828 ; Mett. Abh. Senckenb. Ges.

Frankfurt 2: 92. pi. 1, f. 50. 1857.

Polypodium mihvmmersum Baker, Kew Bull. Misc. Inf. 1895: 55. 1895;

Takeda, op. cit. 275.

Polypodium seiphiopteris Baker, Kew Bull. Misc. Inf. 1906: 13. 1906.

Polypodium mengtzeanum Baker, Kew Bull. Mif»c. Inf. 1906: 14. 1906 (/i<Je

Takeda).

Polypodiwm lineare var. loriforme Takeda, op. cit. 272.

Yunnan: En route from Pingpo to Tengj^ueh (7020). Between Tengyueh

and the Burmese border (7303).

Although Takeda refers Wallich's P. loriforme to P. lineare as a variety, he

nevertheless maintains P. suhimmersum Baker as a species. I have compared

a specimen from Wallich's type collection (Herb. Copenhagen) with authentic

specimens of P. suMm-mersuim and find them nearly identical, except that

P. suhimmersum (which is the same as P. xiphiopteris Baker) has the margins

of tlie blade slightly sinuate, with a sorus near each sinus. Rock's specimens,

above cited, are typical P. loriforme.

Polypodium loriforme seems to me abundantly different from P. lineare. The
fronds are longer (up to 40 cm.), ,1 cm. broad or a little more, and very

gradually narrowed downward into a short stipe (2 to 5 cm. long) ; the blades

are generally wrinkled longitudinally in a dried state, the margins narrowly

revolute. The lower surfaces are naked or bear occasionally a few minute,

ovate, clathrate scales in the lower part near the costa. The sori are intra-

marginal, linear when young, and covered with peltate scales, with age globose

and devoid of scales, slightly immersed, always much more distant than in

P. lineare.

The rhizome scales resemble those of P. lineare, but in reality are quite

diiT'^'ent. They are ovate-acuminate, nearly black, and coarsely clathrate ; all

cells nearly isodiametrical, with clear lumina and strong black walls ; margins

short-dentate from the protruding cross-walls of the marginal ceils, not long-

ciliate as in P. lineare.

To this species I refer a series of somewhat different forms, distinguished

from the typical form by their narrow, long-acuminate blades, which are only

5 to 8 mm. broad. Further material will prove, I think, that these narrow-

leaved forms belong to different species.
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Poljrpodium loriforme f. angustifrons (Takeda) C. Chr.

Polypoddum subimmersuni f. angustifrons Takeda, op. cit. 27G.

Yunnan : Shweli-Salween watershed east of Tengyueh, altitude 2,400 meters ;

epiphytic (7599).

SouTHEASTioiN TiBET : Forosts of Doyan Longba, altitude 3,000 meters

(11630).

This form differs from the type in its narrow leaves only. Closely related

to it and differing only in having the sori medial or even inframedial are the

following two collections

:

Yunnan: Between Tengyueh and the Burmese border (7306).

Southeastern Tibet: Mount Kenyichunpo, Champutong (11519).

Polypodlum loriforme var. steniste (Clarke) C. Chr.

Polypodium lincare var. steniste Clarke, Trans. Linn. Soc. II. Bot, 1: 559.

1880.

Polypodium subintegrum Baker, Kew Bull. Misc. Inf. 1898; 231. 1898, not

Baker, 1877.

Polypodium ohlongisonim C. Chr. Ind. Fil. 549. 1906.

Specimens of the type collection of P. subintegrum Baker (Henry 9194; Kew!
Herb. Christ

! ) differ from narrow forms of P. loriforme only in the sori pro-

truding beyond the margin ; and since Clarke describes his var. steniste as
" Fronds 11 by 1/6 in. ; sori large, appearing as projections on the margin," and
as Takeda (loc. cit. 273) places steniste as a form of P. loriforme, I have no
doubt that P. subintegrum Baker is the same.

Polypodium loriforme var. heterolepis (Rosenst.) C. Chr.

Polypodium lincare var. heterolepis Rosenst. Repert. Sp. Nov. Fedde 12:

247. 1913.

A variety with large, medial, globose or oblong sori, which touch the costa as

well as margin. It differs from the former varieties by its discolorous rhizome

scales, which have a distinct dark central stripe and bright brown edges.

Yunnan: Between Tengyueh and Lungling (7168). Below Kuyung (7558),

Polypodium neurodioides C. Chr., nom. nov.**

Neurodium sinense Christ, Bull. Herb. Boiss. 6: 880. 1898. Not Polypodium
sinense Christ, 1905.

Paltonium sinense C. Chr. Ind. Fil. 477. 1906.

LemmapJiyllum sinense C. Chr. Dansk Bot. Arkiv 6': 51. 1929.

For a long time I have had serious doubts whether this species, one of the

marvels ascribed by Christ to the Chinese fern flora, really belonged to the

genus Paltonium, which otherwise was known as exclusively American. The
specimens gathered by Mr. Rock and now under examination have shown it toi

be so closely related to the species of the group of Polypodium Hneare that it

must naturally be placed here. The truly lanceolate-acuminate frond of the

type specimen resembles in size, shape, and texture some of the forms of

^'In my recently published review of the " drymoglossoid " genera (Dansk
Bot. Arkiv 6': 1-93. pi 1-13. 1929), worked out after my manuscript of the pres-

ent paper was sent to Doctor Maxon, I have made Polypodium neurodioides a
member of the genus LemmaphyUum, as L. sinense (Christ) C. Chr., citing it

as an unpublished name. Inasmuch as this species may be placed in Polypodium
quite as naturally as in LemmaphyUum, I prefer to let the present treatment

stand unchanged, as originally written.
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P, Uneare, but the sori form two continuous or intermittent narrow lines from
the middle of the blade nearly to the apex, 1 to 2 mm. within the margins;
when young they are covered with peltate scales, as in other species of this

group. The underside of the blade is sparsely furnished with ovate-acuminate,

toothed, clathrate scales along the lower part of the costa. The hidden vena-

tion is that of this group. The scales of the creeping rhizome are ovate,

broadly acuminate, fuscous, dark brown at the center, the edges bright brown,
ciliate, much resembling those of P. oUgolepidum or of P. loriforme var.

heterolepis.

The species is a variable one, and I distinguished the following four forms

:

1. (Typical). Blade lanceolate, 1 to 1.5 cm. broad below the middle; sorus
lines continuous or nearly so.

Yunnan: Eenr^ 10434, 13072. Between Tengyueh and the Burmese
border; epiphytic (RooJc 7365).

Buema: Between Sadon and the Yunnan border {Bock 7488).
2. Blades typical in shape, but the sori polypodioid, globose or somewhat

oblong. Distinguished from P. Uneare principally by its discolorous rhizome
scales and its broader, lanceolate blades.

Yunnan: Between Tengyueh and Lungling, on trees (7113).

3. Blades narrower, 5 to 8 mm. broad, of a more linear type, in outline
closely resembling the narrow forms described under P. loriforme; sorus lines

continuous.

Yunnan: Mengtze {Henry 11518A; Herb. Christ).

4. Similar to the last, but sorus lines interrupted into many oblong or linear

sori (sometimes 1 to 1.5 cm. long) ; resembling closely P. loriforme var. hetero-

lepis also in scale structure, differing from it chiefly by its linear, often

confluent sori.

Northwestern Yunnan : Alpine regions of Silo, above Tseku and
Tsehchung (8727).

Polypodium excavatum Bory (Takeda, op. cit 279).

Yunnan : Eastern slopes of the Likiang Snow Range, at 3,300 meters eleva-

tion (5887; f. Ucolor Takeda). West of Talifu, Mount Yu Hua Ko (6677; f.

concolor Takeda).

Polypodium macrosphaerum Baker, Kew Bull. Misc. Inf. 1895: 55. 1895.

Polypodium asterolepis Baker, Journ. Bot. Brit. & For. 26: 230. 1888; Takeda,
op. cit. 283. Not P. astrolepis Liebm. 1849.

Polypodium aspidiolepis Baker, Ann, Bot. 5: 474. 1891. (err. typ.),

Polypodium intramarginale Baker; Christ, Bull. Herb. Boiss. II. 3: 509. 1903;
Baker, Kew Bull. Misc. Inf. 1906: 13. 1906.

Yunnan : West of Talifu (6869). Between Tengyueh and Lungling ; epiphytic

(7103, 7225). Between Tengyueh and the Burmese borcler (7283). Between
Kambaiti and Tengyueh (7538).

SouTHEASTEBN TiBET ! Salween watershed below Shundsongla, altitude 3,000

meters (11631).

This is a variable species, especially as to size, but is easily recognized by the
obtuse scales of the rhizome. The underside and young sori are covered with
many peltate scales ; the large globose soil are generally near the margin, but
in some specimens they are medial. Specimens from Shensi (Purdom 95)
reported *» by me as P. oUgolepidum^ may now be referred here, although they
are somewhat different.

'Bot. Gaz. 56: 332. 1913.
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Polypodium sublineare Baker (Takeda, op. cit. 276). Plate 22

BtTBMA : Between Sadon and the Yunnan border ; epiphytic, in dense forest

(7424, 7502).

The Rock spocimena agree closely with the type from Yunnan {Henrv

9062A ; Kew
! ) : Rhizome scales blackish brown, ovate-acuminate, with very

large, uniform, thick-walled cells ; margins distantly short-ciliate, not freely

long-ciliate as in P. Uneare.

This is a much larger species than P. Uneare; the subfascicnlate coriaceous

fronds are nearly sessile, 3 to 5 cm. broad at the middle, and bear no scales

on the surfaces. The large sori are exactly medial and confined to the upper

half of the blade, and according to Takeda have peltate scales when young.

In habit tlie plant is much more like P. excavatiun than P. Uneare, but the

texture is much thicker and the scales are entirely different. The distinctions

between this species and the very similar P. sordidum are noted under that

species.

Explanation op Platk 22.—Polwoditim nublineare. The type specimens, Henry 9062A.
from Yunnan, in tho Kew Herbarium. Two-fifths natural size.

Polypodium sordidum C. Chr., sp. nov.

Rhizome rather short-creeping, firm, blackish, about 3 mm. thick, with a

mass of fibrous roots, the younger parts clothed with black, lanceolateacumi-

nate, sparingly slioit-toothed scales, the lumina of the cells very small and
narr(nv, here and there brownish and forming irregular brown stripes (espe-

cially in the center), the scales often being nearly opaque. Fronds approximate,

sometimes 5 or 6 within a space of 3 cm., articulate to short cylindrical

pseudopodia from the rhizome ; stipes 7 to 15 cm. long, greenish-stramineous,

suleate above, glabrous ; blades entire, lanceolate, 25 to 35 cm. long, 2.5 to

4 cm. broad below the middle, cuneate and short-docurrent at base, acuminate

at apex, coriaceous, grayish green, paler beneath, perfectly glabrous, the midrib

below with a few deciduous, black, ovate, acute scales ; veins hidden ; sori

uniserial in the upper half of tlie lamina, supramedial, globose, large (about

4 mm. in diameter), supei-ficial, provided with black, lacerate, clathrate scales

and filiform paraphyses.

Yunnan: Between Man Lo and Lungling, in forest, on mossy banks (7160;

type). Banks of the Taho, near Kambaiti, on mossy bowlders (7537).

A large species, habitally resembling P. sublineare and P. macrosplwerum,
differing from both by its black nearly opaque rhizome scales, and from
P. suhlineare moreover in its relatively long stipes and supramedial sori.

Polypodium subrostratum C, Chr.

Yunnan : Kin Tung Chai, between Keng Hung and Muang Ring ; climbing

on tree trunks in stream bed (2690).

BuEMA : Between Sadon and the Yunnan border, on bowlders (7493).

Polypodium rhynchophyllum. Hook.
Buuma: Betwen Sadon and the Yunnan border. Valley of Kambaiti (7513).

Yunnan: Between Kambaiti and Tengyueh (7535, 7557),

PolyT)odium chrysotrichum C. Chr., sp. nov. Plate 23

Rhizome creeping on tree trunks, filiform, 1 mm. thick, ramose, whitish-

pruinose, paleaceous at first ; scales small, brown, peltate, narrowed from a
broad ovate sublacerate base into an entire bairlike tip (2 to 3 mm. long).

Fronds scattered, conform, the stipes very slender, glabrous, 1 to 3 era. long

(rarely 4 to 5 cm.). Sterile blades ovate-oblong, entire, the larger ones 5 to

7 cm. long, 2 to 2.5 cm. broad, at base rounded and often subcordate, acuminate
at apex, the tip short-caudate. Fertile blades similar in shape but smaller.
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3 to 4 cm. long by 8 to 10 mm. broad, subcoriaceous, light green above, glauces-

cent or grayish green beneath, entire (the edges cartilaginous, narrowly revo-

lute), glabrous above, beneath bearing rather numerous, extremely small,

glandular, club-shaped, appressed hairs, these consisting of 2 or 3 clear cells

(forming a shaft) and 1 much larger, terminal, golden-yellow cell (fig. e) ;

lateral veins about 10 pairs, 6 to 8 mm. apart, lightly flexuous, diverging from
the slender eosta at an angle of 70°, distinct nearly to the margin, connected
by 3 or 4 transverse fiexuous veins, these cross veins giving rise to 1 or 2
simple or furcate, recurved veinlets with clavate tips, free, or sometimes united
with each other or with the next cross vein ; transverse veins of fertile blades
commonly connivent at the middle and there connected by a soriferous veinlet

(fig. c) ; sori borne in a single row on each side of the costa, exactly round,
rather large (2.5 to 3 mm.), often coniined to the lower half of the blade,

never extending to the tip; sporangia with 2 to 4 stiff septate hairs, these
borne from the upper lateral cells of the sporangium (not from the annulus),
protruding above the sporangia (figs, f, g).

Yunnan : Salween Valley, east of Tengyueh, altitude 2,400 meters ; climbing
on tree trunks (7656, type).

This new species is a most interesting and distinct one. In general habit
and in size it is intermediate between P. rhynchophyllum and P. griffithimium,

resembling the latter in texture and color, the former in size and venation.
Aside from the position of the sori in the lower part of the blade, it differs

from both these species, however, in the peculiar microsco])ical glandular hairs
of its underside and iu its pilose sporangia; in the latter characters it is

abundantly different from all other species of this group known to me.

Explanation of Plate 23.

—

Polypodium chrysotricJmm. The type specimen, Rock 7656.
a, Three fronds, attached to rhizome (natural size) ; b, venation of sterile blade (enlarged)

;

c, venation of fertile blade, the limits of the sori faintly indicated (enlarged)
; d, rhizome

scale (much enlarged) ; e, glandular hair from underside of blade (greatly enlarged) ; f, g,
sporangia (greatly magnified).

Polypodium griflSLthianum Hook.
Polypodium majoense C. €hr. in L(6veill6, Cat. PI. Yun-Nan 108. 1916.

Yunnan: Route from Pingpo to Youngchang and Tengyueh; epiphytic (7045,

7067). Between Tengyueh and the Burmese border; epiphytic on forest trees

(7305). Between Kambaiti and Tengyueh; epiphytic (7555). East of Teng-
yueh, Salween ridge; epiphytic (7715).

Buema: Between Sadon and the Yunnan border; epiphytic (7528).

Polypodium normale D. Don (Takeda, op. cit. 286).
Yunnan: Between Tengyueh and Lungling; epiphytic (7150). Between

Tengyueh and the Burmese border; epiphytic (7358).

Burma: Between Sadon and the Yunnan border; epiphytic (7510).

Polypodium hymenodes Kunze, Linnaea 23: 279, 319. 1850; Takeda, op. cit. 287.
Yunnan: Between Tengyueh and the Burmese border; epiphytic (7366).

Polypodium superficiale Blume.
Polypodium nigrocinctxim Christ, Bull. Herb. Boiss. 6: 874. 1898.

Yunnan: Between Tengyueh and the Burmese border; epiphytic (7270, 7359).
East of Tengyueh (7714).

Burma: Between Sadon and the Yunnan border (7497).

Polypodium membranaceum D. Don.
Yunnan: Near Talifu, in the Yangpi Range (6281). Between Tengyueh and

Lungling (7100, 7137). Near Ngaza, we.st of Likiang (10559).
Burma: Between Sadon and the Yunnan border (7478).



322 co:n-tributions from the national herbarium

Polypodium punctatum L.

Burma: Keng Tung Territory, Valley of the Meh Len ; epiphytic (2138).

Yunnan: Between Chieng Law and Muang Hun; epiphytic (2368).

Polypodium dactylinum Christ.

Yunnan : Mountains above Tseku and Tsehchung, at an elevation of 3,300

meters (11593).

This species has been referred by Takeda (op. cit. 300) to P. hastatumTlmnh.,

but it seems to me well characterized by its glaucous, coriaceous, pedately

divided blades, with 5 to 7 lobes. The beautiful specimens collected by Mr. Rock

agree excellently with the type specimens in Christ's herbarium, although some-

what smaller. The characteristic distant notches in the thickened margins, seen

In all forms of the variable P. hastatum, are very indistiiict in our specimens.

Polypodium veitchii Baker (Takeda, op. cit. 296, with synonymy).

Yunnan: Eastern slopes of the Likiang Snow Range (5S93, G040, 6048).

I follow Takeda in referring Polypodium glaucopsis Franch., from Yunnan,

and P. shemieme Christ, from Shensi, to the Japanese P. veitchii. This is a

variable species as to texture, number, shape, and serrature of the segments, as

well as to structure of the rhizome scales. Tlie scales may be concolorous and

nearly entire ; but more commonly they are brown or blackish in the center, with

the margins pilose-ciliate. The number of lateral segments varies between

1 and 5 pairs ; commonly they are very obtuse, but sometimes acute ; the lowest

pair are generally excised at the lower base, making the whole blade cordate

with a broad open basal sinus, but sometimes they are broadly adnate and

short-decurrent. The margins of the form occurring in Yunnan (P. glaucopsis

Franch.) are distinctly serrulate and often with distinct cuspidate teeth (espe-

cially toward the apex), like those of P. malacodon Hook., though much shorter.

In reality, the specimens gathered by Mr. Rock seem to show that there is not

to be found any reliable difference between the Himalayan P. malacodon and

P. veitchii f. glaucopsis. See also under the next species.

Polypodium crenato-pinnatum Clarke (Takeda, op. cit. 297).

Yunnan : Saba, eastern slopes of the Likiang Snow Range ; altitude 3,150

meters (6123).

The specimens agree closely with the type of Polypodium pseudo-scrratum

Christ, which was correctly reduced by Takeda to a form of P. crenato-pinna-

tum. They differ from P. veitchii by their darker, firm, nearly entire rhizome

scales and by their acute or acuminate segments, which are more or less cre-

nate-lobate or even irregularly pinnatifld ; but I have serious doubt whether

these characters are constant, and am inclined to think that there is no im-

portant difference between this species and P. veitchii.

Polypodium cyrtolobum Clarke (Takeda, op. cit. 298).

Yunnan : Western slopes of the Likiang Snow Range, near Ganhaitze ; alti-

tude 3,000 meters (4137).

Polypodium trisectum Baker, Kew Bull. Misc. Inf. 1898: 232. 1898; Takeda,

op. cit. 295.

Polypodium podolasis Christ, Bull. Acad. G6ogr. Bot. 11: 215. 1902 {Henry

13121!).

Yunnan: Between Tengyueh and Lungling (7179, 7181, 7186).

Very closely allied to P. oxylobum, from which it is best distinguished by

the underside, especially the costae, being minutely glandulose-pubescent. Well

developed fronds bear two patent or rather ascending basal lobes, these as a

rule much shorter than the central one; but in smaller plants (e. g., 7181) the

fronds may be entire or with one or two short basal auricles only. The
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rhizome scales resemble those of P. oxylohum; they are fulvous, lanceolate-

acuminate, and lanose-ciliate.

Polypodiura oxylobum Wall. (Takeda, op. cit 299).

Yunnan: West of Talifu, en route to Tengyueh (6664). Salween Ridge,

en route from Pingpo to Tengyueh (7066). Between Tengyueli and Lunpling

(7169).

Polypodium ebenipes Hook. (Takeda, op. cit. 300).

Yunnan : West of Tulifu, en route to Tengyueh ; altitude 2,400 meters

(6678).

A form of this species approaching 1\ oxylobum, from wtiich it differs in

its reflexed basal pinnae and slightly serrulate margins. The blade is cordate at

base, with a very narrow sinus. The rliizonie scales are lanose-ciliate, as in the

type. The rhizome is mucli more strongly glauco-pruinose than in P. oxylobum.

Polypodium euryphyllum C Chr.

Bukma: Keng Tung Territory, Valley of the Meh Len, in dense shade (2135).

Polypodium tatsienense Franch. & Bur.

Yunnan : West of the Mekong, en route from Pingpo to Tengyueh, on moist

hank (7060, 7061).

Identified from Christ's description. The rhizome Is creeping and is covered

with patent, brown, hair-pointed, sliort-dentate scales; in no. 7061 there are

1 or 2 pairs of lateral pinnae below tlie larger terminal one, but in no. 7060 the

blade is simple, quite like the terminal pinna of no. 7061. The upper surface

is white-dotted with secernated lime; the undulate margins are bordered by a

narrow cartilaginous membrane, as in P. wallichianum; and the sori and
texture are as in that species.

It is possible that P. tatsictvense is in reality a small form of P. icallichianum

and perhaps the same as P. juglandifolium var. pauper Clarke.

Polypodium wallichianum Spreng.

Yunnan: Between Mohei and Maokai (2954). Between Tengyueh and
Lungling (7155). Between Tengyueh and the Burmese border (7304).

Polypodium wallichianum var. tenuicauda Hook.
Southeastern Tibet : Salween Valley, near Champutong ; altitude 2,700

meters; on moss-covered bowlders in stream bed (11510).

Polypodium leiorhizon Wall.

Yunnan: Between Muang Hai and Keng Hung, on rocks, in forest (2473,

2515). Between Tengyueh and Lungling (7139, 7139a). Fifteen li east of

Tengyueh, on bowlders (7875, 7878).

Polypodium lehmanni Mett.

Yt:.\nan: En route from Pingpo to Tengyueh (7064).

Polypodium lehmanni var. mairei (Brause) C. Chr.

Polypodium truiirei Brause, Hedwigia 54: 208. pi. J/, M. 1914.

Yunnan: West of Talifu, en route to Tengyueh (6655, 6675, 6920).
Differs from the type in its more numerous pinnae (6 to 11 pairs), these

broadly lanceolate or subelliptic, with often crenate, distinctly cartilaginous
margins, the sori frequently confluent, thus approaching 1*. himalayense.

Polypodium wardii Clarke, Journ. Linn. Soc. 25: 99. pi. JfS. 1889.
Yunnan: Between Tengyueh and Lungling (7257). Summit of Shweli-

Salween watershed, east of Tengyueh (7729).
This very beautiful species can not be united naturally with P. himalayense,

as by Beddome (Handb. Suppl. p. 98), since it differs in its sori being uniserial
between the main veins and its perfectly glabrous surfiices and glabrous

2303—31 5
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Sporangia. Clarke failed to mention the color of the leaf; in our specimens

the blades are very beautifully glaucous beneath and bordered with broad

hyaline margins; otherwise they agree closely with Clarke's description and

figure.

The species is new to China.

Subgenus SELLIGUEA

The validity of SelUgnsa as a genus is subject to great controversy among

pteridologists. Tlie gymnogrammoid sori may justify the segregation of this

group from the subgenus Plcopeltis of I'olypodium ; but in most species, speci-

mens with polypodioid sori are found and these may often be difficult to

distinguish from Polypodium by any other character. So long as we maintain

Polypodium in the wide sense now gcneraliy accepted, it seems best to me

to place SelUiJuca under Polypodium as a subgenus.

In recent years a consideral)le number of species have been described from

southern China, Aunam, Tonkin, and Malaya. Most of these from central east

Asia belong to the narrower subgroup of the well-known Polypodium eUipticum,

with pinnate or occasionally simple fronds, or to that of P. digitatum Baker,

with digitate or pedatifid fronds. To the latter should probably be referred

most of the very weakly characterized Annamese species described by Christ.

In Mr. Rock's collection only two forms of this subgenus are found, both

belonging to P. ellipticum, using the name in its wide sense. This collective

species includes several apparently distinct forms, the delimitation of which

is scarcely possible without extensive material. It seems advisable, therefore,

to refer the specimens at hand provisionally to that species.

Polypodium ellipticum Thunb.

Gymnogrammc pcntaphylla Baker, Kew Bull. Misc. Inf. 1898: 233. 1898.

Yunnan: Between Tengyueh and the Jiurmese bc^rdcr (732!)).

Tliis is nearly typical, with 6 pairs of lateral pinnae, the lower ones free

and petiolate ; rachis winged above only ; margins entire or nearly so.

Oymnogramme pentaphyUa Baker is a very similar form, with only two pairs

of broad pinnae and a larger terminal one. It was described from a poorly

fertile specimen {Henry 9033; Kew!), but another specimen in Herb. Christ

{Henry 9033A!) is evidently quite the same, with s;)ri nearly reaching the

costa.

Polypodium ellipticum var. undulato-repandum C. Chr. Bull. Acad. GC^ogr.

Bot, 22: 141. 1913.

Yunnan; Between Keng Hiuig and Muang Hing (2643).

Differs from the last in its broad wing, which extends throughout the rachLs

to the upper part of the stipe. It thus resembles another variety of P. ellip-

ticum illustrated by Hooker and Greville (/;/. G) as Grammitis dcaurrens Wall.,

but dilfers by its dark color and irreguhirly repand-crenate margins.

I have little doubt that Polypodium cavaleriei Rosenst."" is a form of this

with entire or slightly lobed leaves.

LOXOGEAMME (Blumc) Prcsl

Loxogramme salicifolia Makino, Bot. Mag. Tokyo 19: 138. 1905.

Oymnogramme salicifolia Makino, Phan. Pter. Jap. Icon. pi. 3^. 1899.

Polypodium makinoi C. Clir. Ind. Fil. 543. 1906.

Loxogramme duclouxii Christ, Bull. Acad. G6ogr. Bot. 17: 140. 1907.

""Repert Sp. Nov. Pedde 13: 134. 1914.
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PolypoMum succulentum C. Chr. Ind. Fil. Suppl. 63. 1913.

Loxogramme fauriei CopeL Pliilippine Journ. Sci. Bot. 11: 45. pZ. 3, f. 12. 1916.

Loxogramme makinoi C. Chr. Ind. Fil. Suppl. Pr61. 22. 1917.

Yunnan: Between Tengyueh and Bungling (7259). Between Kambaiti and
Tengyueh (7543).

The large amount of material now available from central and eastern Asia

proves that the larger forms usually but incorrectly called Loxogramme lancco-

lata and in recent years segregated under several names by Makino, Christ,

and Copeland, all belong to one species, which is intermediate between L.

involufa (D. Don) Presl and L. lanceolata (Swartz) Presl. From the former,

taken in the sense of Copeland, this differs in its slender costa, and from the

latter, an African species, in its divergent sori. The name here chosen applies

undoubtedly to this species, but I suspect that the oldest name actually is Gram-
mitiH involuta Don," and that Copeland's application of this to the form from
southern India originally described as Graininitis scolopendrina Bory {Poly-

podium scolopendrinum C. Chr.) is incorrect.

Loxogramme duclouxH Christ differs from the normal form onlj^ in having

the sori confined to the upper third of the blade.

LEPTOCHILUS Kaulf.

As mentioned above, this genus must be restricted to those Asiatic species

having entire fronds with " venatio Anaxeti." In his recent paper on

Leptochihis, quoted above (p. 291), Copeland refers to Leptochilun two species

only, L. axillaris Kaulf. (the type species) and L. platyphgllus, placing the

other species of so-called Lcptochilus in the genus Oampiuni, sect, Hcteroticuron.

This treatment seems ro me an unnatural on§, and I have no doubt that the

following species and its immediate allies are more closely related to L. axilluris

than to the pinnate species of Heteroneuron. They are pulypodioid ferns, and,

as a matter of fact, some of them resemble so closely certain species of

Polypodium (e. g. P. ovaUim and P. sippelii) that one is tempted to consider

them acrostichoid states of Polypodium species. It appears, as mentioned

below, that such a species as L. decurrens occasionally bears rudimentary poly-

podioid sori on its broad fronds, but it remains uiiproven that contracted fertile

fronds are found in the same individual.

Leptochilus decurrens Blume.

Yunnan: Between Huang Hun and Muang Hai (2420). Between Kenf^

Hung and Muang Hing (2722). Beyond Muang Hing (2725). Between Mohei

and Maokai (2911).

Very variable ; in no. 2420 the stalk of the sterile leaf is 25 cm. long, in no.

2722 it measures 2 to 5 cm. The former resembles so closely Polypodium

ovatum Wall, that it is scarcely possible to distinguish their sterile fronds.

To this species I refer also, with doubt, the two following specimens

:

Bubma: Keng Tung Territory, Valley of the Meh Len ; very rare (2137,

2170).

In both these specimc^ns very small, polypodioid, apparently rudimentary

sori occur on the broad leaves, and contracted linear fertile leaves are absent.

Thus the specimens seem to belong to Polypodium, but they can not be referred

to any known species of that genus. In its long-decurrent nearly exstipitate

frond no. 2137 very much resembles Polypodium zippelii Blume, but I do not

believe it can be that species, the veins being too distinct. In no. 2170 the veins

" Prodr. Fl. Nepal. 14. 1825.
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are still more elevated and the stipe is longer, the frond closely resembling P.

enmtum Thunb. in habit.
,

It is very probable that these two specimens belong to a distinct species, or

perhaps two, but I prefer to let them remain in L. (Jecurrens for the present,

inasmuch as Beddome (Handbook, p. 42n) mentions forms of L. decurrens from

southern India which have polypodioid sori, and which in their long-dt'current

blades and straight main veins seem to correspond to Rock 2137.

CYCLOPHORUS Desv.

Cyclophorus beddomeanus (Giesenh.) C. Chr.

Yunnan: Man Lo, between Tenjiyueh and Lungling ; epiphytic (7161). Be-

tween Kambaiti and Tengyueh (7703).

Cyclophorus drakeanus (Franch.) C. Chr.

Southeastern Tibet : Forests of Doyan Longba, Salween-Irawadi watershed,

at 3,000 meters elevation (11653).

In my 1924 paper above quoted I wrongly reduced G. drakeanus (Franch.)

C. Chr. and C. inaequalis (Christ) C. Chr. to synonyms of C. sJieareri; the

present specimens belong to C. inaequalis.

Cyclophorus flocculosus (D. Don) C. Chr.

Burma: Between Sadon and the Yunnan border at Changtifang and Kam-

baiti; epiphytic (7462, 7490).

Cyclophorus gralla (Giesenh.) C. Chr.

Yunnan: Weinsi, north to Kangpu, Mekong Valley (11580).

The specimens are considerably larger than the type {Henry 9061A), the

fronds (stipe included) being 25 to 35 em. long and 3 to 3.5 cm. broad, the stel-

late hairs of the under side with shorter branches, resembling those of 0. floc-

culosus. The rhizome scales are, however, like those of the type (dark brown

or nearly black, with bright, short-toothed margins), and the blade is very

long and very gradually decurrent. I think my identification is, therefore,

correct.

Cyclophorus pekinensis C. Chr.

Yunnan: Between Tengyueh and Lungling (7146). East of Tengyueh

(7881).

Cyclophorus sticticus (Kuiize) C. Chr.

Yunnan: West of Talifu, en route to Tengyueh (6646). Between Teng-

yueh and Lungling (7228, 7253). Between Tengyueh and the Burmese bor-

der (7313). Between Kambaiti and Tengyueh (7544). Yangtze Valley, near

Pei Fing Chiang (11535).

Cyclophorus nudus (Giesenh.) C. Chr.

Burma: B«'tween Tengyueh and Bhamo (7825, 7847).

Cyclophorus heteractis (Mett.) C. Chr.

Burma: Between Sadon and the Yunnan border at Changtifang and Kam-

baiti; epiphytic (7491, 7491a, 7499).

Cyclophorus lingua (Tlmnb.) Desv.

Yunnan: Between Kambaiti and Tengyueh (7546).

DRYNARIA (Bory) J. Smith

Drynaria delavayi Christ.

Yunnan: Eastern slopes of the Likiang Snow Range (4290, 6175). East

of Likiang, region of Tungshan (10534).

I am inclined to consider this species a smaller form of D. propinqua.



^m

CHEISTENSEN—ASIATIC PTERIDOPHYTA '!^1^ • 327

Drynaria propinqua (Wall.) J. Smith.
~

Yunnan: Between Tengyueh and Lungling (7097, 7102, 7122).

Drynaria sparsisora (Desv.) Moore.

Yunnan: Between Muang Hai and Keng Hung (2513). Between Muang

Hing and Szemao (2756).

Drynaria coronans (Wall.) J. Smith.

Drynaria esquirolii C. Chr. Bull. Acad. G6ogr. Bot. 22: 139. 1913.

Burma: Between Muang Len and Muang Hpyak (2083).

If the genus Drynaria is to be maintained it seems to mo quite unnatural to

place in Polypodium such species as P. coronans and P. heraclcum as has been

done by Diels.

ELAPHOGLOSSTJM Schott

Elaphoglossum conforme (Swartz) Schott.

Acroaticfium marginatum Wall. List, no. 17. 1828 (nomen nudum) ; F6e, Mem.

Foug. 2: 31. 1845.

Elaphoglossum fusco-pun<!tatum Christ, Bull. Herb. Boiss. 6: 867. 1899.

Yunnan: Salween Ridge, west of the Mekong; eiiiphytic (7063a, 7085, 7727).

It is possible that further material would show this Himalayan and southern

Chinese form {A. marginatum Wall.) specifically distinct from the true South

African E. conforme; still some of the specimens examined come very near to

the typical form. Elaphoglossum fusoo-punctatum Christ (Henry 9158!) has

the blades rather obtuse at both ends, but otherwise not different ; the scales of

the blade are sometimes nearly entire, but often stellately fimbriate.

Elaphog'lossum yunnanense (Baker) C. Chr.

Aorostichum yunnanense Baker, Kew Bull. Misc. Inf. 1898: 233. 1898.

Yunnan: Between Kambaiti and Tengyueh, (m rocks near the Taho (7534).

The specimen agrees fully with the type (Henry 10310; Herb. Christ!), which

Christ in his monograph of the genus says is not unlike E. petiolatum (Swartz)

Urban. I do not understand this. The plant resembles, it is true, that species

in general habit, but it differs widely in the blade being rather densely scaly,

with small long-fimbrate scales on both sides (those of the upper side soon

abraded) and along the costa beneath, here densely chaffy with reddish

fimbriate scales.

MAESILEACEAE

MABSILEA L.

Marsilea minuta L.

Yunnan: Puerbfu to Mohei (2871).

The specimen is sterile, and the identification therefore doubtful.

EftUISETACEAE

EQTJISETUM L.

Equisetum arvense L.

Yunnan : Between Muang Hing and Szemao (2730)

.

Equisetum ramosissimum Desf. ?

Yunnan: Along the banks of the Meh Kong, near Keng Hung (2529).
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LYCOPODIACEAE

LYCOPODIITM L.

Lycopodium serratum Thunb.

Yunnan: Woods of Kao Tien, east of Tengyueh (7868).

Lycopodium casuarinoides Spring.

Yunnan: West of Mekong, en route to Tengyueh (7055). Between Tengyueh

and Lungling (7252). East of Tengyueh (7885).

Lycopodium complanatum L.

Yunnan: Tsangshan Range, west of Talifu (6362). West of Talifu, en

route to Tengyueh (6854). Near Tengyueh (7947).

SoUTHEi\&TEEN TIBET : Region of Champutong (10202),

Lycopodium clavatum L.

Yunnan: Tsangshan Range, west of Talifu (6371). Hsueh Shan Ting, east

of Tengyueh (7637).

Southeastern Tibet: Slopes of Champutong Mountain (10189).

Lycopodium cernuum L.

Bubma: Valley of the Meh Len (2077),

Lycopodium hamiltonii Spring.

Bubma; Between Sadon and the Yunnan border (7526).

Yunnan: Between Tengyueh and the Burmese border (7282),

SELAGINELUICEAE

SELAGINELLA Beauv.

Selaginella involvens Spring.

Yunnan; Eastern slopes of the Likiang Snow Range (3838).

Selag-inella willdeuovii (Desv.) Baker.

Bubma: Keng Tung Territory, between Muang Len and Muang Hpyak (2064),

Selag'inella doederleinii Hieron.

Yunnan: East of Tengyueh (7689) ; det. 0. Schmidt.

Selag-inella inaequalifolla (Hook. & Grev.) Spring.

Burma : Keng Tung Territory : Between the Siamese border and Pang Mah
Ki Hat (1941) ; Valley of the Meh Len (2125) ; (let. O. Schmidt.

Selaginella biformis A. Br.

Burma: Keng Tung Territory, between Muang Len and Muang Hpyak
(2038) ; det. O. Schmidt.
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PTERIDOPHYTA FROM NORTHERN SIAM

The collection contains 60 species, nearly all from the mountainous

region between Salween and Mekong and adjoining eastern Burma

(Keng Tung Territory). Most of the specimens were collected on

the summit of Doi Chom Cheng, in the Doi Sootep Mountain Range,

at an altitude of 1,500 to 1,650 meters, others in the Doi Chang

Mountains. The fern flora of these mountains, as it appears from

the following list, resembles very much that of Burma and southern

Yunnan, and not a few species from these regions are now recorded

for Siam. The tropical Malayan element is, however, somewhat

more prominent, and it seems that the genus Platyceriwn here reaches

its northern limit.

MARATTIACEAE

Angiopteris helferiana Presl.

Between Meh Soi and Hue San (1848, 1851).

Angiopteris sp.

Doi Chom Cheng (1510). A single sterile specimen.

SCHIZAEACEAE

Lygodium flexuosum Swartz.

Between Ta Kaw and Meh Sol (1674). Between Ban Tong Ha and Ta Kaio

(1703). Lower slopes of Doi Chang Mountain, in rain forest (1731, 1734,

1740). Between Ban Hue Bong and the border (1913).

A form with simple pinnules, approaching L. salicifoUum Presl, was col-

lected on Doi Chom Cheng (191).

Lygodium flexuosum Swartz, var.?

Along the Meh Ping at Soop Chem (557).

A single specimen, different from all forms of L. flexuosum known to me;

intermediate between that species and L. scandens, much resembling the Ameri-

can L. polj/morphum (Cav.) H. B. K. It differs from L. scandem in its

straight secondary rachis with only 2 or 3 pairs of tertiary pinnules, these

palmately deeply divided into 3 to 5 lobes, the central one the largest, 2 to 4

cm. long; the secondary rachises are winged nearly to the base, as are the

petioles of the ultimate segments; fertile pinnules generally less divided and

smaller, but nearly always with two broad basal lateral lobes; ribs of the

pinnules prominent and slightly hairy, the leaf otherwise glabrous; texture

thin.

Lygodium polystachyum Wall.

Between Meh Soi and Hue San (1846, 1852).

Lygodium japonicum Swartz.

Along the Meh Ping at Doi Noi (504). Lad Bua Kao, near Korat (1527).

Lygodium scandens Swartz.

Between Ban Du and Ban Meh Ki (1860),

329
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GLEICHENIACEAE

Dicranopteris linearis (Burm.) Underw.

Upper slopes of Doi Chang Mountain (1756).

HYMENOPHYLLACEAE

Hymenophyllum exsertum Wall. Plate 24

Summit of Doi Cliom Cheng (1517). Upper slopes of Dol Chang Mountain

(1757).

Explanation of Plate 24.

—

Hymenophyllum exsertum, covering a tree trunk at summit
of Doi Chang, Siam, altitude 1,625 meters; Rock 1757.

Tricliomanes bipunctatum var. latealatum. (v. d. B.) Clarke.

Summit of Doi Chom Cheng (1518, 1.521).

Among the many forms of this species described by Van den Bosch as species,

the specimens agree best witli his Didymoglossum latealatum. This may be

distinct ; but, so far as my experience goes, the essential character " spurious

veins few or many, long or short, with or without an intramarginal one" is

more individual than specific. In the present specimens an intramarginal spuri-

ous vein is wanting, but many shorter and longer ones are present in the leaf

tissue.

POLYPODIACEAE

Dryopteris procurrens (Mett.) Kuntze.

Nephrodium molle var. aurea Clarke, Trans. Linn. Soc. II. Bot. 1: 533. 1880.

Dryopteris cylindrothrix Kosenst. Bepert. Sp. Nov. Fedde 12: 246. 1913.

On tiie Wieng I'apao plain; stream bed of tlie Meh Lao (1652).

The specimen is densely glandular beneath with cylindrical hairs, besides

longer whitish ones, just as described l)y Beddonie (Ilandb. Suppl. G7) and
Rosens tock. I do not know wliether this is the typical form of the species.

Dryopteris pteroides (Eetz.) Kuntze.

Rain forests of the lower slopes of Doi Chang Mountain (1716).

Dryopteris hirtisora C Chr.

Doi Cliom Cheng (1511, 1759).

See above (p. 277).

Dryopteris moulmeinensis (Bedd.) C. Chr.

At Pang Kia, headwaters of Meh Lao; altitude 900 meters (1594).

Dryopteris sagenioides (Mett.) Kuntze.
Between Ban I)u and Ban Meh Ki (1874).

Dryopteris hirtipes (Blume) Kuntze.
Summit of Doi Chom Cheng (234, 1512).

Polystichum setiferum (Forsk. ) Woynar?
Valley of Hue Me Pan (444, 445).

A form intermediate between Polystichum yunnnanense Christ and P. biaris-

tatum BI., but the scanty specimens are insufficient for positive identification.

In no. 444 the leaf is gemmiferous just below the apex.

Tectaria polymorpha (Wall.) Copel.

Trail from Raheug to Peng Ma Kham Pom (1524). Between Meh Soi and
Hue San (1855).



•^ror

CHRISTENSEN—ASIATIC PTEBIDOPHYTA :r, 331

Tectaria rockii C. Chr., sp. nov. ,- ' ' r" '
.

.

Rhizome not seen. Stipe about 80 cm. long, 5 mm. thick, brownish-stram-

ineous, deeply sulcate above, minutely glaudulose-puberulous, bearing at the

base a few dark-brown lanceolate scales. Blade broadly deltoid, about 50 cm.

long, herbaceous, dark green, bipinnate at base ; basal pinnae much the largest,

35 cm. long or more, stalked (5 cm.), basiscopic, with a pair of free pinnules,

the lower one of these about 20 cm. long and 3 to 3.5 cm. broad, petiolate

(1 cm.), acuminate, creuate-lobate (the lobes triangular and rounded out-

ward, scarcely 1 cm. long), the upper pinnules similar but smaller and merely

undulate-crenate ; terminal portion of the basal pinna 5 era. distant from the

free pinnules, about 25 cm. long, not decurrent at base, deltoid, in the lower

half deeply lobed with 5 or 6 deltoid acuminate segments on each side (the

lower ones about 10 cm. long, 2 cm. broad at base), the apical portion 3 cm.

broad, undivided, short-lobate, finally undulate-crenate; second pair of pinnae

20 cm. distant from the basal pair, short-stalked (1.5 cm.), about 25 cm.

long, 4 cm. broad at base, cut like the terminal portion of the basal pinnae

;

third pair of pinnae 10 cm. distant from the second, nearly sessile, about

20 cm. long, 4 cm. broad, cut like the lower pinnule of the basal pin-

nae; terminal portion of the blade about 25 cm. long, cuneate at base, in

cutting similar to the terminal portion of the basal pinnae, but the lower seg-

ments larger ; rachises and larger veins like tlie stipe, brownish, glossy,

minutely glandulose-puberulous beneath ; veins anastomosing, forming distinct

irregular areoles with or without included free veinlets; sori confined to the

ultimate lobes, leaving a broad sterile belt at the middle of the pinnae or

pinnules, rather irregularly placed on the netted veins, but in the smaller lobes

situated as a rule in a row at either side of the midrib ; indusia reniform,

brown, persistent, glabrous. Leaf tissue glabrous on both sides.

Western Siam : Between Palut and Nam Dip, on the trail from Raheng to

Mesawt, December 17, 18, 1920 (668).

I venture to describe this fern as new, although it is impossible, I think, to be

quite sure that it has not previously been published. Very probably, however,

it is the plant illustrated by Beddome (Ferns Brit. Ind. pi. 4S) under the name
Sagenia subtriphylla ; but if so, I can not agree with him. Tectaria suMriphylla

(Hook. & Arn.) Copel., from eastern China, is much smaller and much more
pubescent, and usually has one pair of lateral pinnae only. T. rockii comes near

some forms of T. coadunata (Wall.) C. Chr.," but it is less cut and less hairy.

A closely allied species is Tectaria longicruris (Christ) O. Chr. (Sagenia

longicruHs Christ), from Kweichou {Oavalcrie 191D, 3559; Esquirol 2252),

but that differs in its atropurpureous or ebenous rachises and partly con-

fluent sori.

Tectaria leuzeana (Gaud.) Copel.

Between Meh Soi and Hue San (1849). Between Ban Du and Ban Meh
Ki (1873).

The species is here regarded in its broad sense.

Campium costatum (Wall.) Presl.

Leptochilus costatus C. Chr. Bot. Tidsskr. 32: 344. 1916.

Valley of the Hue Me Pan (229). Summit of Doi Chom Cheng (1503).

Nephrolepis biserrata (Swartz) Schott.

Between Ban Du and Ban Meh Ki (1875)

.

Leucostegia immersa (Wall.) Presl.

Summit of Doi Chom Cheng (194)

.

" Aspidium coadunatum Wall. List, no. 377. 1828; Hook. & Grev. Icon. Fil. 2:

pi. 202. 1831.
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Leucostegia pulchra (D. Don) Moore. Plate 25

Summit of Doi Chom Cheng (359, 361, 362)

.

Explanation of Plate 25.—Leucostegia pulchra; Rock 362, climbing high in the trunk

of a forest tree.

Leucostegia dareaeformis (Hook.) Bedd.

Summit of Doi Cliom Clieng (364, 365, 367).

Microlepia hirta (Kaulf.) Presl.

Between Meh Soi and Hue San (1847).

Microlepia speluncae (L.) Moore.

Trail from Raheng to Pang Ma Kham Pom (1523).

Athyrium dissitifolium (Baker) C. Glir.

Summit of Doi Cliom Cheng (366, 369). Valley of the Hue Me Pan (440).

See above (p. 296).

Diplazium siamense C. Chr., sp. nov. Plate 26

Ilhizome (incomplete) subereet, densely paleaceous at apex, the scales

castaneous, lanceolate, entire. Fronds several, fasciculate, nearly 1 meter

long, the stipes up to 50 cm. long, 3 to 4 mm. thick, fuscous and scaly at base,

gray-greenish upward with a few scattering deciduous scales, trisulcate above,

glabrous ; blade broadly ovate or subdeltoid, about 40 cm. long, subcoriaceous,

glabrous, dark green above, pale beneath, pinnate (the pinnae pinnatifid),

with a rather distinct terminal pinnutifld pinna ; free pinnae in 5 or 6 pairs

(above these commonly 1 or 2 shorter ones adnate to the rachis), alternate,

about 6 cm. apart, long-petiolate (2 to 2.5 cm. in the lower ones), oblong-lance-

olate, 20 cm. long, 3.5 to 4 cm. broad, equally short-cuneate at base, incised one-

half to two-thirds the distance to the midrib, the apex acuminate, serrate ; lobes

falcate, 1.2 to 1.5 cm. long, 8 to 9 mm. wide, obtusely rounded, short-?:errate

;

veins in about 8 pairs, mostly forked at the middle, the basal ones always

simple, much curved and ascending to the sinus; sori very narrow, not toucliing

the costa, reaching about halfway to the edge ; indusia narrow, entire, a few

of the lower ones diplaztoid.

Summit of Doi Chom Cheng, altitude 1,500 to 1,650 meters, Nov. 1-6, 1920

(438; 1507, type).

Diplazium siamense differs from all related species known to me by its con-

spicuously long-stalked, few, and broad pinnae. In cutting it most resembles

D. veitchii, but the color and texture are different and the blade is not gradually,

but rather abruptly, narrowed at the pinnatifid apex.

Explanation of Plath 26.^

—

Diplazium ^amense. The type specimen, Rock 1507.

About one-half natural size.

Asplenium nidus L.

Between Ban Du and Ban Meh Ki (1871).

Asplenium ensiforme Wall.

Summit of Doi Chom Cheng (350, 1500, 1509).

Asplenium planicaule Wall.

Summit of Doi Chom Cheng (461).

Asplenium rockii C. Chr., sp. nov. Plate 27

Rliizorae short-creeping, with numerous black-brown, clathrate, lanceolate,

acuminate scales. Fronds several, fasciculate, subereet, 14 to 17 cm. long ; stipes

2 to 3 cm. long, like the rachis crinite by numerous narrow, lanceolate, hair-

pointed, fimbriate, black-brown scales ; blade lanceolate, acuminate, 12 to 15

cm. long, 2.5 to 3 cm. broad at middle, evenly narrowed both ways, sub-
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coriaceous, light green, nearly bipinnate; pinnae 15 to 20 pairs, alternate,

the largest 1.5 cm. long, short-petiolate, truncate at upper base, cuneate below,

pinnately cut to a very narrow costal wing into 3 or 4 pairs of pinnules, the

apex rather obtuse, once or twice cleft ;
pinnules or segments often 4 at the

upper, 3 at the lower side of the pinna, the upper basal one the largest, 5 cm.

long, cuneate-spatulate, deeply incised, with about 4 obtuse lobes, the other pin-

nules equally cuneate, with 2 or 3 short obtuse lobes or teeth at the outer edge

;

costae and larger veins with scattered scales beneath similar to those of the

rachis but smaller, suddenly contracted from a lighter, broad, fimbriate base

into a long hairlike point ; margins revolute ; veins indistinct ; sori 1 or 2 in

each segment, nearly covering it ; indusia oblong, grayish, entire.

Summit of Boi Chom Cheng {348, type; U. S. Nat. Herb. no. 1,211,193; also

Bock 1520, from the same locality.

This small species seems abundantly distinct from all species known from

these regions. It is evidently related to the Javanese A. stereophyllum Kuiize,

resembling it In texture and cutting ; but that species is much larger, with

much longer stipe, and without the peculiar dense scales of stipe, rachis, and

costae, which form the most prominent character of our new species. The
description is drawn from the largest specimen (no. 348) ; the other (no. 1520)

is much smaller : blade 4 to 5 cm. long, 1 cm. broad ; stipe nearly wanting.

ExPLANATiox OP PLATE 27.

—

Aspletiium rockii. The type specimen, Rock 348. Natural

size.

Blechnum orlentale L.

Trail from Raheng to Pang Ma Kham Pom (1525).

Brainea insignis Hook. Plate 28

Summit of Doi Chom Cheng (354).

Explanation of Plate 28.

—

Brainea insignia. Sumir/it of Doi Chom Cheng, Rock 354.

Doryopteris ludens (Wall.) J. Smith.

Lad Bua Kao, near Korat (503).

Pteris pellucida D. Don.

Trail from Pang Ma Khan Pom to Palut, near Raheng (053).

Pteris biaurita L.

At Pang Kia, headwaters of the Meh Lao (1593).

Pteris wallichiana Agardh.

Summit of Doi Chom Cheng (1506).

Pteridium. aquilinum (L.) Kuhn.

Rain forests on the lower slopes of Doi Chang Mountain (1716a, 1720).

Vittaria flexuosa F6e.

Summit of Doi Chom Cheng (351) Upper slopes of Doi Chang Jlountain,

Chiengmai Province (17G0).

Polypodium amoenum Wall.

Doi Chom Cheng (151a, 237, 355, 357, 370a).

Polypodium argutum Wall.

Summit of Doi Chom Cheng (151, 370, 449, 455).

All the specimens cited belong to a form which approaches P. suhauriculatum

Blume in having most of the pinnae cordate at base. This is identical with

some of the forms referred by Christ to his P. mengtzeense, but differs from

the type in having only the uppermost pair of pinnae confluent with the

terminal pinna.
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Polypodium lineare Thunb.?

Summit of Doi Chom Cheng (358).

A variety or perhaps a distinct species, the rhizome scales nearly blaclc, with

vei'y narrow cells and bright brown, sparsely ciliate mar^ans.

Polypodium excavatum Bory.

Summit of Doi Chom Cheng (150, 356, 1505). Valley of the Hue Me Pan,

Doi Sootep Mountain Range (450, 454).

Polypodium rhynchophyllum Hook.

Summit of Doi Chom Cheng (250, 352, 1502).

Polypodium. membranaceum D. Don.

Summit of Doi Chom Cheng (239, 1504).

Polypodium lehmanni Mett.

Summit of Doi Chom Cheng, altitude 1,650 meters (360, 363, 1514). Valley

of the Hue Me Pun (446).

Some of these specimens, e. g. no. 360, match exactly a sketch of the type

specimen by Mettenius in the Berlin Herbarium. The number of lateral pinnae

varies from 4 to 7 pairs,

Polypodium oosphaerum C. Chr., sp. nov. Plate 29

Ithizome wide-creeping, 6 to 8 mm. thick, densely covered with peltate, im-

bricate, ovate-acute, entire, sordid-brown scales, these nearly concolorous, the

central cell-walls somewhat darker than the rest, most of the cells rectangular,

with straight walls, those bordering the edges smaller, irregular, with flexuose

walls (about as in P. excavatum). Fronds at distances of 2 to 3 cm., the

stipes very short, rarely 1 era. long; blade simple, entire, broadly lanceolate,

40 cm. long, 5 to 6 cm. broad below the middle, thence gradually attenuate to

.
the subacute curved apex, less narrowed downward, about 2 cm. broad at

extreme base, here rotund-truncate ; leaf tissue light-green, thinly papyraceous,

glabrous, the upper side densely fusco-punetate from the hydathodes of the

free veinlets ; costa yellowish-brown, raised below and there furnished with a

few ovate-lanceolate, deciduous scales; primary lateral veins very fine, but dis-

tinct two-thirds of the way to tlie edge, very oblique, 1.5 to 2 cm. apart, the

included network of veins very fine but distinctly seen in tlie dried frond, the

areoles with many free veinlets ; sori confined to the upper half of the blade,

borne in a single row at either side, medial, obliquely elliptic, 6 mm. long,

4 mm. broad, yellowish brown, without peltate scales, but with numerous
paraphyses among the sporangia.

Summit of Doi Chom Cheng, Doi Sootep Mountain Range, altitude 1,500 to

1,650 meters, November 1 to 6, 1920 (236, type; U. S. Nat. Herb. no. 1,211,188) ;

also no. 1515, with identical data.

A near ally of P. excavatum Bory, differing in its larger and, particularly,

its broader frond, which is not decurrent at the very short stipe, in its thin

oblique veins, and its large elliptic sori.

Explanation of Plate 29.

—

Polypodium oosphaerum. The type specimen, Bock 236.

Two-fifths natural size.

Polypodium hastatum Thunb.

Summit of Doi Chom Cheng (182).

A small form with two horizontal basal lobes.

Polypodium oxylobum Wall.

Summit of Doi Chom Cheng (195).

Drynaria propinqua (Wall.) J. Smith.

Summit of Doi Chom Cheng (368)
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Drynaria quercifolia (L.) J. Smith.

Along the Meh Ping at Doi Noi (512).

Cyclophorus heteractis (Mett.) G. Chr. var. minor C. Chr., var. nov.

Summit of Doi Chom Clieng (349, 1508).

Much smaller than the typical form of the species: Stipe 3 cm. long; blade

5 to 6 cm. long, 1,5 em. broad ; in scale characters not different ; color bright

reddish brown. Probably a local race.

Elaphoglossum conforme (Swartz) Schott.

Summit of Doi Chom Cheng (353, 1516). Upper slopes of Doi Chang Moun-

tain (1768).

The specimens are not typical, differing by the short stipes of the sterile

leaves margined almost to the base. See previous entry (p. 327).

Elaphoglossum yunnanense (Baker) C. Chr.

Summit of Doi Chom Cheng (249).

Platycerium wallichii Hook.

Trail from Raheng to Pang Ma Kham Pom (1526).

Platycerium grande J. Smith.

Between Ban Hue Bong and the Burmese border (1922).

LYCOPODIACEAE

Lycopodium hamiltonii Spring.

Summit of Doi Chom Cheng (451).

SELAGINELLACEAE

Selaginella fulcrata (Ham.) Spring.

Along the Meh Ping at Soop Chem (480, 525) ; det. O. Schmidt.

Selaginella willdenovii (Desv.) Baker.

Between Ban Du and Ban Meh Ki (1863) ; det. O. Schmidt.
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Asplenium rockii C. Chr., sp. nov 332

Athyrium dissitifolium (Baker) C. Chr 296

Polypodium dissitifolium Baker.

Athyrium otophorum (Miquel) Eosenst 298

Asplenium otophorum Miquel.

Athyrium supraspinescens C. Chr., sp. nov 297

Campium sinense (Baker) C. Chr 292

Acrostichum sinense Baker.

Cyclophorus heteractis var. minor C. Chr., var, nov 335

Diplazium siamense C. Chr., sp. nov 332

Diplazium sikkimense (Clarke) C. Chr 304

Asplenium sikkimense Clarke.

Dryopteris calcarata var. sericea (Scott) C. Chr 274

Lastrea sericea Scott.

Dryopteris falciloba (Hook.) C. Chr 274

Lastrea falciloba Hook.

Dryopteris henryi (Christ) C. Chr 282
Poli/stichutn henryi Christ.

Dryopteris hirtipes var. atrata (Wall.) C. Chr 278
Aspidiuin atratum Wall.; Kunze, 1S51 (in part?)

Dryopteris hirtipes var. stenolepis (Baker) C. Chr 279

Polypodium stenolepis Baker.

Dryopteris hirtisora G. Chr., sp. nov 277
Dryopteris paleacea var. khasiana (Ch^rke) C. Chr 280

Neplirodixim pUx-mas var. khasiana Clarke.

Dryopteris speciosa var. assamica (I^uhn) C. Chr 282
Aspidium assamicum Kuhn.

Dryopteris tuberculifera C. Clir., sp. nov 275
Egenolfia appendiculata var. subintegra (Bedd.) C. Chr 291

Polybotrya appendiculata var. subintegra Bedd.
Egenolfia helferiana (Kunze) C. Chr 292

Polybotri/a Jielferlana Kunze.

Elaphoglossum yunnanense (Baker) C Chr 3i:7

Acrostichum yunnanense Baker.

Humata griffitliiana (Hook.) O. Chr 293
Davallia grifflthiana Hook.

Leucostegia clarkei (Baker) C. Chr 294
Davallia clarkei Baker.

Leucostegia clarkei var. faberiana C Chr 294
Davallia clarkei var. faberiana C. Chr.

Microlepia marginata var. calvescens (Wall.) C. Chr 294
Davallia calvescens Wall. ; Hook. 1846.

Microlepia trapeziformis var. rhomboidea (Wall.) C. Chr 295
Davallia rhomboidea Wall.; Kunze, 1850.

336
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Notholaena delavayi (Baker) C. Chr 307

Oytiinogramme delavayi Baker.

Plag^logyria glauca var. virescens C. Chr., var. nov 310

Polypodium chrysotrichum C. Chr., sp. nov 320

Polypodium lehmanni var. mairei (Brause) C. Chr 323

Polypodium mairei Brause.

Polypodium loriforme f. angustifrons (Takeda) C. Chr 318

Polypodium suhimmersum f. angustifrons Takeda.

Polypodium loriforme var. heterolepis (Rosenst.) C. Chr 318

Polypodium lincare var. heterolepis Rosenst.

Polypodium loriforme var. steniste (Clarke) C. Chr 318

Polypodium lineare var. steniste Clarke,

Polypodium neurodioides C. Chr., nom. nov 318

Neurodium sinense Christ, 1898. Not Polypodium micnse Christ, 1905.

Polypodium oosphaerum C. Chr., sp. nov 334

Polypodium sordidum C. Chr., sp. nov 320

Polystichum nepalense var. subbipinnatum C. Chr., var. nov 284

Polystichum punctiferum C. Chr., sp. nov 288

Polystichum yunnanense var. fargesli (Christ) C. Chr 287

Polystichum aculeatum, var. fargesii Christ.

Polystichum yunnanense var. submuticum C. Chr., var. nov 287

Pteris aspericaulis var. roseo-lilacina (Hieron.) C. Chr 311

Pteris roseo-lilacina Hieron.

Pteris biaurita var. intermittens C. Chr., var. nov 312

Pteris longipinnula var. hirtula C. Chr., var. nov 312

Tectaria austrosinensis (Christ) C. Chr 290

Dryopfcris austrosinensis Christ.

Tectaria coadunata (Wall.) C. Chr 331

Aspidium eoadunattim Wall.; Huok. & Grev. 1831.

Tectaria fuscipes (Wall.) C. Chr 290

Aspidium fuscipes Wall. ; Bedd. 1876.

Tectaria longicruris (Christ) C. Chr 331

Sngenia longicruris Christ,

Tectaria rockii C. Chr., sp. nov 331

Tectaria variolosa (Wall.) C. Chr 289

Aspidium variolosutn Wall. ; Hook. 1862.
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Alsophila gl-Abra 'Blumej Hook.
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ATHYRIUM SUPRASPINESCENS C. CHR.
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HYMENOPHYLLUM EXSERTLJM WALL
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Leucostegia pulchra (D. Don) Moore
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DiPLAZlUM SiAMENSE C. CH R.
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ASPLENIUM ROCKM C. CHR.
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POLYPODIUM OOSPHAERUM C. ChR.



^:- f

V,-;

INDEX

[Synonyms in italic. Page numbers of principal entries in heavy-face type.]

Page

Acrophfirus stipellatus _ 273
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marginatum _, 327

sinense _. __. 292
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Adiantum capillus veneris 310
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davidi 310

var. prattii 310

delavayi— 310

edgeworthii. 310

edentulum 310

hinulatum 310

myriosorum 310

pedatum var. glaucinum 310

philippense - -- .- 310

prattii.. 310

venustum 310

wattii -- -- 310

.^isophila coslularis 272

glabra__ 272

var. cavaUriana 273
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henryi.... 273

ithasyana - - 273

Amphicosmia, section of ITemitelia 272

Anapausia, section of Leptoch'lus 290, 291

.A.ngiopteris caudatiformis 271
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.

329

Antrophyum corinceum 313, 314

henryi 313

latifolium 314

obovatum -. 314

parvulum 313

petiolatum 214

reticuiatum.- 314

var. parvuta 313

stenophyllum 313

vittarioides - 313

var. major 314

Aspidium angulare 286

aristafum 283

assamicum 282

atratum. 278

biaristatum 287,288

caducum 289

carvifolium... 283

caryotideum .- 289

citiatum 274

coadunatum 331

coniifoliam - ---- 282, 283

frucluosum -- 281

fuscipes -- 290

heterocarpum - -- 289

hirtipes - 278
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Aspidium ilicifoliv/m, 285

lamprocauton 273

lunanense 279

manmeiense 284

obscuTum... 290

pateaceum 280

paralMogrammum 280

paterttissimum 280

penvigerum - 277
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spectabile - 27&

stimulans - 285

fubsageniaceum 290

rariolosum 289

varium var. frucluosum -.. 281

yunnanense 279

Asplcnium atkinsoni var. andersoni. 300

belium 301

bulbiferum 306

bullatum 30€

cavalerianum - - 306

f'heilosorum 305

clarkei - 299

prinicaule 306

diverxifolium 303

ensiforme 266,305,332

frondosum - - 304

graciie 299

grandifrons 306

laciniatum 305, 306

lastreoides. 300

latecuTteatum - 306

latifolium.... 302,303

\i\r, frondosa. 304

japonicum 302

leptophyllum 303

mackinnoni -- 300

maximum. 302, 303, 304

monanthemoides 305

nidus 305,332

var. phyllitidis - 305

norraale - - 305

var, minus. -- 305

obscurum 305

otophorum 208

pinnatifido-pinnatum 301

planicaule ---- 305.306,332

polymnrphum 303

polytrichum 306

rockli 332

sikkimense 304

sinense .- 298

stereophyllum 332

sttigillosum 299

succulentum 304



VIII INDEX

Page

Aspleniura teneUum 299

tenuifrons 299
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anisopteron 297,298

atkinsoni 300
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drepanopterum 300
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macrocarpum 297,298,300

var. atkinsoni 298
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Blechnum orientale 306,333

Bolbitis. 290,291

Botrychiura lanuginosum 271

Brainea insignis 306.333
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angustipinnum 292

costatum _. 331

cuspidatura 292

sect. Heteroneuron 325

sinense 292

Ceterach dalliousiae 306
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bonatiana 308

dubia - 309

farlnosa 308
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henryi 308
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Page
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subrufa 308

subviUosa 309

taliensis --_- .-- 308

yunnanensii 309

var. dilatata - ..- 309

Cibotium assamkum 273

barometz..- 273

Coniogramme traiinea 307

intermedia 307

procera 307

spinulosa. 307

Cryptogramma brunoniana 309

Ctenitis, subgenus of Dryopteris 291

Cyathea brunoniana 272

spinulosa _-_ 272

Cyatheaceae 272

Cyclophorus beddomeanus 326

drakeanus _ -. 326

floeculosus 326

gralla 326

heteractis 326

var. minor 335

inaequalis 326

lingua 326

nudus 326

pek incnsis 326

Sheareri_ -- - 326

sticticus -- 326

Cyrtogonium 291

Cyrtomium caryotideum. 289

hookerianum 289

Cystopteris grandis 300

setosa 273

Davallia athamantka 294
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caltescens 294

darkei 294
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Diacaipe 289
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Diplazium ambiguum 301

asperum 304
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cavalerii 302
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eipansum... 301
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frondosum 304
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maximum 302
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polypodioides 302,303.304,305

var. henryi -- 303
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siamense - -- 332

sikkimensB 302,303,304

squamigerum 302, 304

taquetii -.. 302

veitehii - 302,332

virescens 302

viridissimum 302, 304

Doryopteris ludens 333

Drymoglossum carnomim 314

Drymotaenium.- 312
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Drynaria coronans. 327

delavayi - 326

esguirolii 327

propinqua.- 326,327,334

quercifolia -- 335

sparsisora 327

Dryopteris adenorachis 2S1

africana - 276

apicidens - 296

apicifiora 279,280

aristata 282

austrosinensin 290

barbigera 282

basiaora 281

blephOTolepis 281

braineoides 275

calcarata.-- 274

var. sericea 274

carvlfolia 282,283

cavalerii 281

chrysocoma --- 281

clarkei 279

enemidaria 276

cochleata.- 281

crinlpes 276

euspidata.- 278

cylindrothTii 330

decursivepinnata - 276

dlckinsii - -.- 279

diffracta 283

dissecta -.- 290

dissHifolia- 296

eQusa 283

erubesoens 275

erythrosora --- 282,288

talciloba 274

fargesii 283

fliii-mas subsp. flbrillosa -- 279

flaccida 274

fructuosa 281

gamblei 279

gracilescens _ 274

heleopteroides 281

henryi 282,283

hirtipes 276,278,279,330

var. atrata - - -, 278,279

stenolepis _ 279

hirtisora -- - 277,330

incraaata 296

jtixtapotita - 281

khasiana 276
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Dryopteris lamprocaulin 273

lofouensis 275,290

marginata 281

megaphylla 277

metteniana 275

microtheeia 275

miqueliana - 283

molliuscula 276

inoulmeinensis 278,330

ochthodes 274,275

odontoloma 281

ornata 276

paleacea - 280

var. khasiana_._ 280

parasitica 276

penangiana 276

peregrina 279

procurrens 330

prolifera -.. 276

pteroides.- 330

sagenioides 290,330

sikkimen.sis 282

sparsa 282,288

speciosa 282

var. assamica - 282

splendens 2S2

stenolepis 279

subelata 276,277

subg. Ctenitis - 291

Eudryopteris 278

Meniscium 291

Polystichopsis 282, 291

sublacera 281

subsageniacea 290

subtriangularis -. 282

syrmatica 275, 276

var. petiolosa 275

thibetica 279

truncata 277

tuberculifera 275

urophylla 278

xylodes__ 274.275

Egenolfla 290,291

appendiculata — 292

var. subintegra - 291

helferiana—- 292

sinentii .- 292

Elaphoglossum confonne..- --- 327,335

fiisco-pundatum -- - 327

petiolatum - - 327

yunnanense -_ 327, 335

Equisetum arvense -- 327

ramosissimum -.- 327

Gleicheniaceae 271,330

Qonlophlebium, subgenus of Polypodium ... 315

GTammitis decurrens _ - 324

involuta 325

tcolopendrina 325

Oymnogramme delavatfi 307

gigantea 303

pentaphylla 324

salicifolia 324

Gymnopteris 290,291

contaminans 292

delavaj/i 307

vestlta.- - - 307

Hemitelia, sect. Amphicosmia. 272
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Histiopteris incisa 312

Humata assamiea 293

grifflthiana 293

repens- - 293

tyermaniL- _ _ 293

HymonopliyllacoaC- _, 271,330

Hymenoiifiyllnm australe 272

barbatum , 272

crispatum 272

ddavapi 271

exsertum 271,330

fastigiosum _ 272

henryi 272

khasiaimni _ 272

microsorum : 271

omeiense 272

Hypolepis punctata 309

I.astrea calcarata var. (9 sen'cea 274

falciloba 274

hookcriana - 289

odontoloma 281

sericea _ 274

Leminaphylluin carnosum 314

sinenne 318

Leptocliilus 291, 325

alienus 291

axillaris 325

costatus 331

decurrens _ 323,326

dlversifolius 291

platyi>hyl]us 325

sect. Anapuusia 290,291

Bolbitis 290

Euleptochilus 290

Lomagrainma 290

virens 292

Leptocionium flaccidum 272

IjeucosteRiu elarkei 294

var. faberiana 294

daroaeforrnis , 294, 332

immersa 293,331

perdurans 294

pseudocystopleris 294

pulclirji-- 293,332

Lindsaya cultrata _ 295

decomi)nsila 295

malabariea 295

Lomagrainma _ 290

Lomaria decurrens.- .._ 309

maUhewii 309

Loxogramme dudouxii 324, 325

faurki 325

involuta 325

lanoeolata _ . . 325

makinoi 325

salicifolia- - , 324

Lycopodiaceae 335

Lycapodium casuarinoides 328

cernuum.- 328

clavatum... 328

complanatii til 328

hamiltonii 328,335

serratum 328
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Lygodium flexuosura 271,329

var. alta... 271

japonicum 271,329

polymorphum.- 329

polystachyum 271,329

salieifolium 329

scandens 329

Marattiaceae... 271,329

Marsilea minuta 327

Matteuccia orientalis 274, 279

^[eniscium cuspidatum 278

subgenus of dryopteris. 291

Microlepia hirta 295,332

kurzii 294

margiuata var. calvescens 294

pilosula 295

platyphylla 294

speluncae 295,332

strigosa 294

trapeziformis 296

var. rhomboidea 295

Monachosorum kenryi 295

subdigitatiim 296

Nephrodium calcaratum var. cUiatum. 274

ciiiatum 274

cuspidatum 292

faciiobum. 274

fiiix-mas var. fibriilosa. _. 280

var. khasiana.- 280

gambki- 279

membranifolium 290

microlepis 279

molle var. aurea 330

moTsei 289
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pennigerum _._ 277

prolixum 275

regulare _._ 279

rigidum 281

subelatum 27fi

Nephrolepis biserrata _-- 331

cordifolia 293

Neurodium sinense.. 318

Notholaena bureaui. 307

dolavayl 307

niarantae 307,308

Odiintosoria chinensis : 295

Oleaiidra cumingii var, longipes 290

Onyehium japonicum var. lucidum 309

siliculosum - 309

Opliioglossaceae 271

Paltonium sinense 318

Phegoptcris incrassata. 298

obscura 290

Plaglogyria euphlebia 310

glauca 310

var. virescens 310

henryi 309

])ycnophylla 310

stenoptera 309

tenuifolia , 309

Platycerium 329

grande 335

wallichii 335
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Pleopeltis, subgenus of Polypodium, 31f*), 324

Poecilopteris 29
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Polybotrya 291

appendiculata var. subintegra 291
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Polypodiaceae 273, 330

Polypodium - - 291

araoenum 315,333

var. pilona 315

apicidens ^ _ 296

argutum 316.333

asperum 316

aspidiolepis . . ^ -- 319

osterolepis - --- 319

astrolepis 319

bonatianum 315

cavaleriei - 324

chrysotrichum 320

convolutum 315

crenato-pinnatum 322

cyrtolobum 322

dactylinum 322

dareaeforme 294

digitatum 324

dissitifolium 296

ebenipes 323

ellipticutn 324

var. undulato-repandum 324

ensatum - 326

euryphyllum 323

excavatum.. 319.320,334

f, bicolor... - -. 319

f, eoncolor .- 319

glaucopsis 322

grifflthiaiium...,.- 321

hastatum - 322,334

heracleum 327

himalayense - 323

hymenodes -.- -- 321

iniTamarginule _ 319

juglandifolium var. pauper 323

lachnopus 315

lehmanni 323, 334

var. mairei 323

leiorhizon - 323

lineare 316,317,318,319,320,334

f. eaudato-attenuata. _ 316

f. contorta 316

var. heterolepis 317,318

var. toriforme 316,317

var. sleniste _ 318

f. thunbergiana..- 316

loriforme 317

i, angustifrons 318

var. heterolepis 318.319

var, stcniste. 318

inacrosphaerum _ . 319, 320

mairei - 323
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PREFACE

The present paper, entitled *'The Mexican and Central American
Species of Viburnum," by C. V. Morton, aid in the National Her-
barium, is the result of a critical study of material in the larger
American herbaria and in the collections of the Botanisk Museum,
Copenhagen, and the Royal Botanic Gardens, Kew. With the aid
of data furnished by these historic specimens it has been possible

to provide a fairly satisfactory treatment of the abundant material
collected in recent years, by making use largely of minute characters
that have not previously received adequate attention. During the
past 70 years only 5 species have been described from Mexico and
Central America. In the present revision 30 species are recognized,
ICi of which are described as new. In general, they are of rather
narrowly limited distribution. None are known to be important
economically.

Frederick V. Coville,
Curator^ United States National Herbarium.
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THE MEXICAN AND CENTRAL AMERICAN SPECIES OF

VIBURNUM

By C. V. Morton

INTRODUCTION

The genus Viburnum is the commonest representative of the family

ClaprifoUaceae in the American Tropics, but has been generally

neglected, nevertheless, probably because of the slight economic

importance of the plants and the remoteness of the type specimens

of the early species. Despite an abundance of recently collected

material only five new species from Mexico and Central America

have been described since Oersted's revision in 1861. The recent

work of Killip and Smith on the South American species of Viburnum ^

has stimulated the author to attempt a similar revision for the

northern region.

In addition to specimens in the United States National Herbarium

there has been available also the tropical North American material

in the following institutions: University of CaUfornia (C),^ Botanisk

Museum, Copenhagen (Co), Field Museum of Natural History (F),

Gray Herbarium of Harvard University (G), Royal Botanic Gardens,

Kew (K), Missouri Botanical Garden (M), and. the New York

Botanical Garden (Y). The loan of this material, much of it indis-

]Densable to a satisfactory understanding of the group, is gratefully

acknowledged. Thanks are due also to Dr. Fr. Markgraf, of the

Botanisches Museum, Berlin-Dahlem, who very kindly provided

notes on the type collections of Viburnum stellato-tomentosum Oerst.

and V. stellato-pilosum Polak.

HISTORY OF THE GENUS

The genus Viburnum was estabhshed by Linnaeus ,3 to whom,

however, none of the Mexican or Central American species were

known. Many North American collections have been named errone-

i"The genus Viburnum in northwestern South America", Bull. Torrey

Club 56: 265-274. 1929, and "The South American species of Viburnum",

Bull. Torrey Club 57: 245-58. 1931.

2 The letters in parentheses are abbreviations employed in citing Bpecimens.

The United States National Herbarium is indicated by "N".
3 Sp. PI. 267. 1753.
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ously V. glabratum H. B. K., a South American species described in

1818, but a photograph (procured by E. P. KilHp) of tlie type in the

Paris Herbarium shows that this species is not very closely related

to any of those known from the area under consideration. The first

Mexican species to be described was Viburnum microcarpum Schlecht.

& Cliam." In 1840 and 1841 five species from this area were pub-
lished by Bentham/ namely: V. elatum, V. densum, V. acutijolium,

V. discolor, and V. hartwegi.

In 1861 Oersted ® revised the genus Viburnum, dividing it into five

genera: Oreinotinus, Solenotinus, Microtinus, Viburnum, and Tinus,
All the tropical American species, with the exception of V. elatum and
V. densum, were referred to the genus Oreinotinus, said by Oersted to

be distinguished from Viburnum by its "spuriously trilocular ovary."
The "spurious " cells are formed by a more or less prominent intrusion

of the horny endocarp. This character is important as a sectional

distinction, but it can hardly be regarded as of generic value. The 1

1

new species of Oreinotinus described from Mexico and Central
America by Oersted were transferred to Viburnum by Hemsley/ who
listed some 20 species in all. In recent years additional species have
been proposed by Gandoger, Graebner, Bartlett, and Greenman.

CLASSIFICATION OF THE SPECIES

The first important classification of the species of Viburnum was
that made by Oersted. His various segregate genera all probably
constitute good sections or subgenera. Oreinotinus, with which we
are chiefly concerned, was subdivided as follows:

Sect. 1. Tiiiacfolii.—Folia ovata v. cordata, calloso-clentata, plerumque
stellato-toinentosa. Costulae subtus prominentes, rectae, parallelae marginem
attingentes, indivisae v. deorsum tantum ramos paucos emittentes; ramulae
tenuissimae, parallelae costulas jungentes. [Oreinotinus microcarpus, O. tiliae-

folius, 0. rhombifalius, O. stellato-tomentosus, O. wendlandi, O. membranaceus,
and O. stenocalyx.]

Sect. 2. Sloaneaefolii.—Folia oblonga v. ovata, plerumque Integra v. levius
dentata, saepe glabra. Costulae subtus prominentes, curvatae, intra marginem
anastomosantes; ramulae parallelae v. subparallelae costulas jungentes.

a. Foliis tomento V. pube stellata tectis. [0. ferrugineus.]

b. Foliis supra glabris v. fere glabris subtus tomentosis v. dense pubescenti-
bus. [0. discolor and O. sidcatus.]

c. Foliis glabris v. parce pubescentibus saepe ternatim verticillatis. [O.

hartwegi, O.fuscus, O. costaricanus , O. stellatus, 0. acutijolius, aiidO. microphyllus.]

This classification has much to commend it, but unfortunately it is

not strictly accurate. Whether the principal lateral veins reach the

* Linnaea 5: 170. 1830.

» PL Hartw. 59, 83, 84. 1840-41.

•Naturhist. For. KJobenhavn Vid. Medd. 1860: 267-303. 1861.
T Biol. Centr. Araer. Bot. 2: 2-3. 1881.
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margin is apparently determined solely by the extent of the toothing

of the leaves, which varies greatly in several species. The same

specimen or even the same leaf may have both veins anastomosing

and veins reaching the margin.

Study of the large series of specimens brought together has shown

that these same sections may be quickly and accurately distinguished

by the presence or absence of pubescence on the style. This unex-

pected correlation has not previously been pointed out; in fact, so far

as the writer has been able to ascertain, the pubescence of the style

has not even been mentioned in any of the specific descriptions,

^^en present, it is conspicuous, even in the fruiting condition. All

the species of Oersted's section Tihaefolii have pubescent styles with

the exception of V. stellato-tomentosum (including V. wendlandi),

which the writer considers to be more closely related to V. discolor

Benth.

The type and distribution of pubescence afford good specific char-

acters, as do to a lesser degree the size and form of the leaves.

GEOGRAPHIC DISTRIBUTION

Most of the Middle American species of Viburnum are of limited

distribution. None range outside of the area under consideration,

with the exception of V. pubescens (Ait.) Pursh, a common species of

the Eastern United States, which has been collected twice in Central

Mexico. It is conceivable that this species has been introduced there,

but further information will be necessary in order to reach a definite

conclusion.

In Mexico seven species are confined to the central xerophytic

plateau or its borders, namely: V. australe, V. stenocalyx, V. dispar,

V. loeseneri, V. elatum, V. ciliatum, and V. caudatum. Of these, two

show marked affinity to United States species, V. elatum being a

Mexican analogue of V. prunijolium and V. australe a close relative

of V. ajjine. The neotropical Mexican species are much rarer in

herbaria, perhaps because of the few collections made in Oaxaca,

Veracruz, and Chiapas. They are 13 in number, namely: V. guate-

malense, V, lautum, V. blandum, V. fuscum, V. microphyllum, V.

acutifolium, V. jucundum, V. sulcatum, V. membranaceum, V. hirsu-

turn, V. microcarpum, V. tiliaefolium, and V. rhombij'olium. These

species are all endemic to Oaxaca, Veracruz, and Chiapas, except V.

guatemalense, which occurs also in Guatemala and El Salvador.

In Guatemala are found five species: V. guatemalense, V. hartwegi,

V. disjunctum, V. discolor, and V. optatum. No species are known
from Honduras or Nicaragua, but the genus reappears again in Costa

'Rica and adjacent Panama, being represented by four endemic

species: V. stellato-tomentosum, V. costaricanum, V. conspectum, and

V. venustum.
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From this enumeration it may be seen that the locaUzation of the

various species is pronounced. Less is known concerning the alti-

tudinal distribution. All are, however, plants of altitudes of 1,000

meters or more. The highest elevation recorded is 3,300 meters, on

Mount Zempoaltepec in Oaxaca.

SYSTEMATIC TREATMENT

VIBURNUM L.

Erect trees or shrube; leaves opposite or rarely ternate, petiolate, usually

evergreen, the blades pinnately or rarely palmately veined, entire, serrate or

dentate (the teeth often glandular), glabrate or variously pubescent; stipules

usually none, if present borne on the petiole; flowers small, hermaphrodite, borne

in compound bracteate cymes; calyx tube frequently glandular or pubescent;

calyx lobes 5, usually free to base, often ciliate, usually persistent on the fruit;

coroHa campanulate or rotate, the lobes 5, imbricate in bud, glandular-margined;

stamens 5, inserted at base of the corolla tube, the filaments narrow, attenuate

at apex, the anthers versatile, longitudinally dehiscent; ovary inferior, adnate to

the calyx tube, 1-celled, the ovule solitary, anatropous, pendulous from the apex;

style very short and thick, glabrous or pubescent, the stigmas 3, capitate, free or

connate; drupe red or black, often sulcate, the horny endocarp often inflexed and
forming a prominent central intrusion.

KEY TO THE SECTIONS AND SPECIES

Fruit distinctly flattened, without a central intrusion of the endocarp. Style

glabrous.

Leaves stipulate, conspicuously dentate; fruit slightly sulcate both dorsal!

y

and ventrally; cyme peduncled I. Stipulata.
Leaves not stipulate, entire or slightly serrate; fruit not sulcate on eitlier face;

cyme sessile II. Sessilia.

Fruit not much flattened, invariably with a central intrusion of the endocarp.
Style glabrous.

Bracts at base of inflorescence leaflike. Hairs solitary or fasciculate,

antrorse III. Bracteata.
Bracts at base of inflorescence not leaflike.

Leaves glabrous on the mesophjdl beneath.

Cymes large, several times compound IV. Costaricana.
Cymes small, twice compound (thrice compound in V. microphyllum)

.

V. Mexicana.
Leaves densely stellate-pubescent on the mesophyll beneath.

VI. DiSJUNCTA.
Style pubescent.

Mature leaves glabrous on the mesophyll beneath (sometimes bearded in the
vein axils).

Leaves ciliate.

Leaves entire or rarely with one or two serrations near apex, glabrous on
the mesophyll above; rays of the cyme eglandular VII. Optata.

Iieaves conspicuously dentate, strigose on the mesophyll above; rays of

the cyme glandular VIII. Ciliata.
Leaves not ciliate IX. Caudata.

Mature leaves stellate-pubescent on the mesophyll beneath. _ X. Serrata.



MORTON—MEXICAN AND CENTRAL AMERICAN VIBURNUM 343

I. Stipulata

A single species (Nuevo Leon, Coahuila) 1. V. australe..

II. Sessilia

Leaves acute, entire or minutely serrulate (central and southern Mexico).

2. V. elatum.

Leaves obtuse, serrate at apex (Nuevo Leon, Tamaulipas).

2a. V. elatum var. cuneifolium,

III. Bracteata

Corolla and calyx tube pubescent (Guatemala) 3. V. hartwegi.

Corolla and calyx tube glabrous (Chiapas, Guatemala, and El Salvador).

4. V. guatemalense.

IV. COSTARICANA

Leaves opposite or in 3's, cuneate at base, entire; calyx lobes ciliate, sometimes

sparingly so (Costa Rica and Panama) 5. V. costaricanum.

Leaves all opposite, rounded or subcordate at base, entire or toothed; calyx lobes

not ciliate.

Leaves obovate, rounded and conspicuously toothed at apex, mucronate;

twigs gray, stellate-pilose (Panama) 6. V. conspectum.

Leaves ovate, acute, entire or rarely with one or two teeth near apex; twigs

reddish, glabrous (Costa Rica) 7. V. venustum.

V. Mexicana

Stems hirsute. Calyx lobes ciliate; calyx tube eglandular; leaves ciliate

(Chiapas) 8. V. lautum.

Stems not hirsute.

Calyx lobes not ciliate; whole plant glabrous, except for a few long, simple hairs

in the inflorescence; calyx tube eglandular (Chiapas) __ 9. V. blandum.
Calyx lobes ciliate; pubescence variously evident; calyx tube glandular.

Leaves fuscous beneath, the midrib bearing a few scattered, long, simple

hairs, the vein axils bearded; branchlets and peduncle glabrous

(Oaxaca) 10. V. fuscum.

Leaves pale beneath, not fuscous, the midrib (when pubescent) with some

stellate hairs; branchlets and peduncles with stellate pubescence (some-

times very sparse in age).

Leaves ciliate, the midrib pubescent beneath; branchlets and petioles

conspicuously stellate-pubescent.

Calyx lobes stellate-pubescent and ciliate; bractlets at base of flowers

stellate-pubescent and ciliate, much shorter than the calyx tube

(Oaxaca) 11. V. microphyUum.
Calyx lobes merely ciliate; bractlets at base of flowers merely ciliate,

longer than the calyx tube (Jalisco) 12. V. dispar.

Leaves not ciliate (exceptionally with a few cilia), glabrous throughout;

branchlets and petioles practically glabrous (Oaxaca).

13. V. acutifolium.

VI. Disjuncta

Ovary densely stellate-pubescent; corolla pubescent; hairs on under surface of

leaves sessile or in one species short-stipitate.
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Leaves softly stellate-tomontose l^eneath (the hairs short-stipitate), stellate-

pilose above (the hairs with erect branches about 1 mm long or more);
calyx lobes and bractlets very densely stellate-tomentosc (Chiapas).

14. V. jucundum.
Leaves stellate-puberulent beneath (the hairs sessile or rarely a few short-

stipitate), sparsely stellate-pubescent above (the hairs with spreading

branches less than 0.5 mm long); calyx lobes and bractlets sparingly

pubescent.

Corolla bearing a few simple hairs; hairs of lower leaf surface moderately
large (Guatemala) 15. V. disjunctum.

Corolla conspicuously stellate-pubescent; hairs of lower leaf surface minute
(Guatemala) 16. V. discolor.

Ovary very sparingly pubescent, red-glandular; corolla glabrous; hairs on under
surface of leaves long-stipitate (Costa Rica).

17. V. stellato-tomentosum.
Insufficiently known species, probably of this section (Oaxaca).

18. V. sulcatum.

VIL Optata

Veins of the leaves hirsute beneath; leaves conspicuously ciliate to base (Guate-
mala) 19. V. optatum.

Veins of the leaves glabrous beneath; leaves inconspicuously ciliate toward apex
(Guatemala) 19a. V. optatum var. vagum.

VIIL CiLIATA

Calyx lobes evidently ciliate; branchlcts and petioles densely stcllate-tomcntose;

rays of the cyme tomontose (Oaxaca) 20. V, membranaceum.
Calyx lobes not ciliate; branchlets and petioles hirsutulous, the hairs simple; rays

of the cyme glabrate (Hidalgo) 21. V. ciliatum.

IX. Caudata

A single species (Hidalgo, Veracruz) 22. V. caudatum.

X. Sbrrata

Leaves small (5 cm long or usually less), subentire or shallowly dentate; calyx
lobes densely stellate-pubescent when young; corolla sparsely stellate-

pubescent; cyme not over 3 cm wide (Mexico) 23. V. loeseneri.
Leaves large (very much more than 5 cm long, except sometimes in V. stenocahjx),

conspicuously serrate, dentate, or sinuate-dentate; calyx lobes glabrous on
the back (except in V. hirsutum and V. tiliaefoUum) ; corolla glabrous
(except sometimes in V. stenocahjx); cymes at least 5 cm wide, usually
more.

Petioles, branchlets, peduncles, rays of the cyme, and calyx tube all densely
hirsute; leaves strigose above (Oaxaca) 24. V. hirsutum.

Petioles, branchlets, peduncles, rays of the cyme, and calyx tube stellate-

tomentose; leaves stellate-pubescent (except sometimes in V. stenocahjx)

or glabrous above.

Intrusion of the fruit very prominent, long-stalked, the seed conspicuously
curved; leaves substrigose above, the hairs mostly simple, or furcate
at base, rarely with 3 to 5 antrorse branches; hairs beneath compara-
tively few, sessile, few-branched (central Mexico).

25. V. stenocalyx.
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Intrusion of the fruit obviously flattened and scarcely stalked, the seed

lightly curved; leaves glabrous above or stellate-pubescent (the

branches erect, not antrorse), stcllate-tomentose beneath, the hairs

many-branched.

Leaves glabrous above, rhombic or obovate, sharply serrate (especially

toward the apex), cano-tomentose beneath (Veracruz, Puebla).

26. V. microcarpum.

Leaves stellate-pubescent above, sinuate-dentate or sinuate-denticulate,

more loosely tomentose beneath.

Leaves ovate or suborbicular, irregularly sinuate or sinuate-denticulate,

subcordate or cordate at base; rays of tlie cyme densely tomen-

tose; calyx tube glandular, often conspicuously so; calyx lobes

usually pubescent on the back (Veracruz).. 27. V. tiliaefolium.

Leaves rhombic, regularly sinuate-dentate, rounded but not at all

cordate at base; rays of the cyme thinly tomentose; calyx tube

eglandular or practically so; calyx lobes glabrous on the back

(Veracruz) 28. V. rhombifolium.

Species excluded from foregoing groups (central Mexico). 29. V. pubescens.

30. V. stellatum.

1. Viburnum australe Morton, sp. nov.

Sect. SHpulata. Ramuli angulati, sparse glandulosi, demum omnino glabri;

petioli glandulosi, hispiduli, stipulas persistentes lineares glandulosas hispidulas

gerentes; laminae foliorum late ovatae vel suborbiculares, apice breviter acumin-

atae, basi cordatae vel subcordatae, evidenter dentatae, ciliatae, supra juvcntute

sparse strigosae demum glabratae, subtus glandulosae, venis hirsutulis, axillis

barbatis; pedunculi glandulosi, pilos stellatos multiradiatos paucos gerentes;

bracteae conspicuae, basi angustatae, glanduolsae, sparse pubescentcs, pilis

simplicibus et stellatis; cymae radii don^e glandulosi; bracteolae lineares, glandu-

losae, ciliatae; calycis tubus cyhndricus, dense glandulosus; calycis lobi acuti,

eglandulosi, extus glabri, ciliati; corolla glabra; stylus glaber; fructus compressus,

carnosus, dorso 3-suIcatus, ventre 2-sulcatus, endocarpio haud inflexo.

Branches angled, dull, glabrous, pale; branchlets similar, sparsely glandular;

leaves opposite, petiolate, the petiole up to 1 cm long, glandular, hispidulous,

stipulate, the stipules persistent, borne on the petiole about 1.5 to 2 mm above

its base, linear, up to 5 mm long, glandular and hispidulous; blades broadly ovate

to suborbicular, the larger 6 cm long by 4.5 cm wide, cordate or subcordate at

base, abruptly short-acuminate at apex, conspicuously dentate (the teeth broad,

extending to the middle of the blade or below), ciliate, above sparsely but uniformly

strigose (the hairs all simple), glabrate with age, beneath glandular, hispidulous

on the veins and veinlets, densely bearded in the vein axils; lateral veins 2 to 5,

straight, reaching the margin; peduncle up to 3.5 cm long, conspicuously glandular,

bearing a few stellate hairs, these with numerous spreading branches; bracts at

base of inflorescence conspicuous, up to 1.5 cm long, 2 mm broad at middle,

narrowed at base, glandular and sparsely pubescent, the hairs both simple and

stellate; cyme up to 5.7 cm wide and 3 cm long, twice compound, the primary

rays 6 to 8, very densely glandular; bractlets of cyme linear, glandular, sparingly

ciliate; calyx tube 2 to 2.5 mm long, cylindric, densely glandular; calyx lobes

about 1 mm long, acute, ciliate with long simple hairs, glabrous on the back, eglan-

dular; corolla 3.5 to 4 mm long, glabrous; stamens slightly exserted, the filaments

about 4 mm long; style glabrous; fruit much flattened, about 1 cm long, 8 mm wide,

and 3 mm thick, fleshy, the endocarp 3-sulcate on one face (the central groove

very slight, the lateral pronounced) and lightly 2-sulcate on the other, with no

ventral intrusion.
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Type in the U.S. National Herbarium, no. 462237, collected in the Sierra

Madre above Monterrey, Nuevo Le6n, Mexico, alt. about 900 meters, April

25, 1906, by C. G. Pringle (no. 10193). Duplicates in all the herbaria consulted.

Additional, specimens examined:
Mexico: General Cepida, Coahuila, Apr. 20, 1902, Nelson 0725 (G, N).

Caracol Mountain, 21 miles southeast of Monclova, Coahuila, February-
October 1880, E. Palmer 388 (G, K, N).

This is a truly remarkable new species, which has previously been identi-

fied as Viburnum membranaceum (Oerst.) Hemsl. Examination of the type
specimen of the latter species shows, however, that it is utterly different and
can not even be referred to the same section. V. auslrale is, in fact, by the struc-

ture of the fruit, by the stipules, and by general habit closely related to a United
States species, V. af/ine Bush (excluding the var. hypomalacum, which is to be
considered a distinct species). It differs, however, from V. affine as follows:

Lobes of the calyx distinct almost to base, about 1 mm long; primary leaf

veins, as also the minute intermediate veinlets, hirsutulous beneath;

glands of the calyx tube large, conspicuously stipitate ., V. australe.

Lobes of the calyx united for half their length into a rotate disk, about 0.5 mm
long; principal leaf veins hirsutulous beneath, the veinlets glabrous; glands

of the calyx tube very minute, scarcely if at all stipitate V. affine.

2. Viburnum elatum Benth. PI. Hartw. 59. 1840.

Viburnum densum Benth. PL Hartw. 59. 1840.

Branches stout, pale brown, terete, smooth, not shining, glabrous; branchlets

similar, very slender, slightly angular, black-punctate; buds glabrous; leaves

opposite, petiolate, the petiole 1 cm long or less, deeply channelled above, winged

to base, glabrous, black-punctate; blades ovate to lanceolate, small (the larger 6

cm long, 3 cm wide), acute or bluntly acuminate at apex, cuneate at base, entire

or minutely serrulate, almost concolorous, glabrous, conspicuously black-punc-

tate beneath; principal veins 5 to 7, inconspicuous, scarcely if at all elevated

beneath, arcuate and anastomosing; peduncle none; cyme thrice compound, up
to 3 cm long and 6.5 cm wide, the primary rays 4 or 5, about 1.5 cm long, glabrous,

black-punctate; bractlets of inflorescence minute, 1 mm long or less, glabrous,

those subtending the flowers about one-fourth as long as the calyx tube; calyx

tube cylindric, about 2 mm long, glabrous; calyx lobes rounded, minute (about

0.5 mm long), glabrous; corolla white, rotate-campanulate, about 3 mm long,

glabrous; style glabrous; fruit much flattened, black, about 10 mm long, 8 mm
wide, and 3 mm thick, fleshy, not sulcate on either face, the intrusion absent.

Type in the Kew Herbarium, collected at Tlalpuxahua, Mexico, May 1830, by
Graliam. Duplicate in the Gray Herbarium.

Additional specimens examined:
Mexico: Real del Monte, May 1830, Graham (K; type of V. densum);

Mar. 22, 1849, Gregg 619 (G, M). Chiapas, TAnden 567 (K). Tlopisca,

Chiapas, May 14, 1904, Goldman 973 (N); May 7, 1904, Goldman 936
(N). Zimapan, Hidalgo, Coulter 216 (G), 903 (G), Vicinity of Morelia,

Miehoacdn, alt. 1,950 meters, April 1911, Arshne 5256 (G, M, N).

Sierra Madre, Miehoacdn or Guerrero, alt. 1,600 meters, May 2, 1899,

Langlass4 1017 (N). Alvarez, San Luis Potosi, Sept. 5-10, 1902, Palmer
120 (G, M, N, Y); July 13-23, 1904, Palmer 196 (F, K, M, N, Y). Near
Toluca, Mexico, April 1834, Andrieux 339 (K), 340 (K). Thickets

near Eslaba, Federal District, alt. 2,400 meters, Nov. 17, 1903, Pringle

11466 (Co, F, G, N); alt. 2,240 meters, May 27, 1904, Pringle 13012

(Co, F, G, N) ; alt. 2,240 meters, Apr. 13, 1904, Pringle 13011 (Co, F, G, N).

By streams, base of Sierra de Ajusco, Federal District, alt. 2,250 meters.
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Aug. 16, 1897, Pringle 6666 (C, F, M, N, Y); Nov. 2, 1896, Pringle

6226 (C, F, G, M, N, Y). Valley of Mexico, Oct. 10, 1896, Pringle (N).

Ahuasco, March 1848, Hahtead (G). Without specific locality, Uhde

710 (C, N); Ehrenberg 578 (C, N); Coulter 630 (G).

This, the most widespread species in Mexico, is somewhat variable and may be

divisible into recognizable varieties. The types of V. densum and V. elatum are

almost identical. V. elatum is most closely related to the United States species,

V. prunifolium L.

2a. Viburnum elatum Benth. var. cuneifolium (Bartlett) Morton.

Viburnum cuneifolium Bartlett, Proc. Amer. Acad. 44: 635. 1909.

Differs from the typical form of the species only in its smaller, obtuse leaves,

serrate at apex.

Type in the Gray Herbarium, collected in the Sierra Madre above Monterrey,

Nuevo Le6n, Mexico, alt. 750 maters, Mar. 27, 1906, by C. G. Pringle (no.

10234). Duplicates are in all the herbaria consulted.

Additional specimens examined:

Mexico: Santa Rita Ranch, South Victoria, Tamaulipas, alt. 1,500 meters,

Apr. 7, 1926, Runyon 986 (N), 1048 (N).

This variety is the most northerly representative of the genus in Mexico.

3. Viburnum hartwegi Benth. PI. Hartw. 84. 1841.

Branehlets stout, about 3.5 mm thick, angled, densely pubescent when young

with antrorse, fasciculate, yellowish hairs; bud scales densely pubescent; leaves

opposite, pctiolate, the petiole up to 15 mm long, canaliculate, pubescent like the

branehlets; blades elliptic or elliptic-lanceolate, the larger about 9.5 cm long and

4.5 cm wide, cuneate and somewhat oblique at base, obtusely acuminate at apex,

entire, shining, almost glabrous above (the hairs very few, minute, solitary or

fasciculate), paler beneath and not shining, the pubescence similar to that of the

upper surface, more dense on the veins, the vein axils conspicuously barbate;

primary veins about 4, arcuate-ascending, anastomosing before reaching the

margin, slightly elevated on both surfaces; peduncle about 2 cm long, stout,

about 2 mm thick, densely pubescent like the branehlets; bracts at base of

inflorescence deciduous; cyme very large, up to 11 cm wide and 6.5 cm long, 3

to 4 times compound, the primary rays about 8, up to 3 cm long, the secondary

shorter, all densely yellowish pubescent like the branehlets; terminal flowers

sessile, the lateral short-pedicellate; calyx tube subcylindric, not red-glandular,

minutely strigose, the hairs antrorse, solitary or fasciculate; calyx lobes low, about

0.75 mm long, rounded, strigose, long-ciliate ; corolla campanulate, about 3 mm
long, strigose; anthers scarcely exserted, orbicular, about 0.75 mm long; style

glabrous.

Type in the Kew Herbarium, collected in the Santa Maria Mountams near

Guatemala City, Guatemala, 1840, by Hartweg (no. 580). Duplicate at the

New York Botanical Garden.

Additional specimens examined:

Guatemala: Santiago, Dept. Zacatepequez, alt. about 1,950 meters, m
1891, Gomez (J. D. Smith, no. 859; G, K, N).

4. Viburnum guatemalense Gandog. Bull. Soc. Bot. France 65: 33. 1918.

Shrub or tree, 2 to 7.5 meters high; branches terete, glabrous; branehlets shghtly

angled, strigose, the hairs fasciculate, usually in pairs; leaves opposite, petiolate,

the petiole up to 12 mm long, sparsely pubescent Uke the branehlets; blades

elliptic or lanceolate-elliptic, the larger about 13.5 cm long by 5.3 cm wide, sharply

or obtusely acuminate at apex, cuneate and complicate at base, entire, glabrate
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above at maturity (the hairs very few and inconspicuous, fasciculate, antrorse),

beneath paler, pubescent like the upper surface, and more or less densely bearded

in the vein axils; primary veins about 5, arcuate-ascending, anastomosing toward
the margin; peduncle long (up to 12 cm), very stout, pubescent like the branch-

lets, glal)rcscent; bracts at base of inflorescence leailike, up to 5 cm long, numerous,

petiolatc, pubescent like the leaves; cyme very large, up to 13 cm wide and 8.5

cm long, 4 to 5 times compound, the primary rays 7 to 9, up to 6 cm long, the

secondary shorter, all pubescent like the branchlcts; terminal flowers sessile, the

lateral pedicellate; bractlets at base of flowers linear, ciliate, longer than the calyx

tube; calyx tube cylindric-obconic, 1.5 mm long or less, glabrous or sparsely

glandular; calyx lobes deltoid, about 0.75 mm long, rounded at apex, glabrous

on the back, ciliate; corolla white, campanulate, about 3 mm long, glabrous;

stamens slightly exserted; style glabrous; fruit black, ellipsoidal, scarcely flat-

tened, about 8 mm long, 6 mm wide, 4 mm thick, scarcely fleshy, glabrous,

deeply sulcate on the ventral face, the intrusion prominent, bilobed.

The very brief original description is based upon material collected in Alta

Verapaz by von Tuerckheim. The collector's number is not cited.

Additional specimens examined:

Mexico: Chiapas, 1864-70, Ghiesbreght 809 (G, K). Finca Covadonga,

Chiapas, June 1913, Purpus 7833 (C, G, M, N).

Guatemala: San Lucas, alt. 1,500 meters, Jan. 23, 1907, Kellerman 6628

(F). Near Antigua, Dept. Sacatepequez, alt. 1,800 meters, Feb. 3,

1908, Kellerman 7575 (F). Volctin de Agua, Dept. Sacatepequez, alt.

2,850 meters, Feb. 5, 1908, Kellerman 7453 (F, Y). Near Chimalto-

nango, alt. about 1,800 meters, Feb. 4, 1931, Bequaert 2 (F). Near San

Rafael, near Guatemala City, alt. 1,465 meters, Feb. 3, 1907, Kellerman

6452 (F). Laguna de Ayarza, Dept. Jalapa, alt. about 2,400 meters,

September 1892, Heyde & Lux (J. D. Smith, no. 3972; G, N). Near
San Lucas, Dept. Antigua, Oct. 30, 1896, Seler 2413 (G, K, N, Y).

CobAn, Dept. Alta Verapaz, alt. 1,300 meters, August 1885, ran Tuerckheim

41 (F, G, K, N); January 1903, von Tuerckheim 8489 (F, G, N); April

1889, /. D. Smith 1730 (N, Y); September 1907, von Tuerckheim II, 679

(Co, F, G, M, N, Y); Nov. 9, 1919, Johnson 37 (N). Santa Rosa,

Dept. Santa Rosa, alt. 900 meters, August 1892, Heyde <fe Lux (J. D.

Smith, no. 3971; G, N). Without specific locality, Heyde 230 (N),

437 (N); Salas 654 (N).

FjL Salvador: San Juan de Di6s, alt. 1,470 meters, Feb. 27, 1907, Pittier

1992 (N). Comasagua, December 1922, Calderon 1368 (N, Y). Volcdn

de San Vicente, Dept. San Vicente, alt. 1,200 to 1,500 meters. Mar.

7-8, 1922, Standley 21591 (G, N, Y). Volciin de San Salvador, alt.

1,000-1,800 meters, Apr. 7, 1922, Standley 22869 (G, M, N, Y)

;

Calderunim (N).

5. Viburnum costaricanum (Oerst.) Hemsl. Biol. Centr. Amer. Bot. 2: 2.

1881.

Oreinotinus costaricanus Oerst. Naturhist. For. Kjobenhavn Vid. Medd. 1860:
290. 1861.

Tree up to 9 meters high; branches more or less angled, about 3 mm thick,

glabrous; branchlets angled or subterete, at first stellate-pubescent (the hairs

sessile, with several short branches), glabresccnt; leaves opposite or in 3's,

petiolate, the petiole sulcate, up to 1.3 cm long, pubescent like the branchlets,

at length glabrate; blades elliptic, or oblanceolate to obovate, the larger 12 cm
long by 4.5 cm wide, cuneate at base, abruptly short-acuminate or merely acute

at apex, entire, pale beneath, when young sparsely pubescent above with few-

branched, sessile, stellate hairs, at length glabrous except along the midribs.
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beneath sparsely stellate-pubescent at first, the hairs chiefly confined to the mid-

vein and primary veins, glabrate at maturity; peduncle up to 6 cm long, glabrate;

bracts at base of inflorescence not seen; cyme 3 to 5 times compound, up to 16 cm
wide and 8 cm long, the primary rays 5 to 8, up to 3 cm long, sparsely stellate-

pubescent, slightly or not at all glandular; bractlets of inflorescence ciliate, those

subtending the flowers equal to or shorter than the calyx tube; calyx tube short,

1 mm long or less, glabrous, sparingly red-glandular; calyx lobes broadly deltoid,

about 0.5 mm long, glabrous, ciliate; corolla creamy white, rotate-campanulate,

2 to 3 mm long, glabrous, the lobes broadly rounded; stamens obviously exserted,

the filaments 3 to 4 mm long, the anthers elliptic, I mm long; style glabrous,

conspicuous; fruit green or black, eUipsoidal, 4 to 8 mm long, 3 to 6 mm wide,

2 to 5 mm thick, scarcely fleshy, shallowly sulcate ventrally, the intrusion very

narrow and flat.

Type in the Copenhagen Herbarium, collected on Volcdn Irazu, Costa Rica,

alt. about 2,700 meters, January 1847, by Oersted (no. 7808).

Additional specimens examined:

Costa Rica: Hills of Santiago, near San Ram6n, alt. 1,300 meters, May 3,

1901, Brenes (Herb. Nat. Cost. 14316; K, N). Forests of Achiote, Vol-

cdn Poas, alt. 2,200 meters, November 1896, Tonduz (Herb. Nat. Cost.

10806; N). Banks of Rio Segunda, January 1890, Tonduz (Herb. Nat.

Cost. 1716; N). Volciin Irazii, alt. 2,700 meters, June 24, 1874, Kuntze

2275 (K, Y). Alto de la Estrella, Prov. Cartago, Mar. 26-27, 1924,

Standley 39277 (N). Zurqui, Prov. San Jose, alt. 2,000-2,500 meters,

Feb. 13, 1926, Standley & Valeria 48126 (N). Vicinity of Fraijanes,

Prov. Alajuela, alt. 1,500-1,700 meters, Feb. 12-13, 1926, Standley &
Torres 47659 (N) . San Crist6bal Road, alt. 2,400 meters. May 27, 1928,

Stork 2223 (F). Cerro de las Vueltas, alt. 2,700-3,000 meters, Dec. 29,

1925-Jan. 1, 1926, Standley & Valeria 43515 (N). Santa Maria de

Dota, Prov. San Jose, alt. 1,500-1,800 meters, Standley 42519 (F, N)

;

Standley & Valeria 43466 (N). Near Finca La Cima, above Los Lotes,

north of El Copey, Prov. San Jose, alt. 2,100-2,400 meters, Dec. 21-22,

1925, Standley 42583 (N). Oak forest near Quebradillas, about 7 km
north of Santa Maria de Dota, Prov. San Jose, alt. 1,800 m.eters, Dec. 24,

1925, Standley 43045 (N). Cervantes, near Cartago, alt. 1,300 meters,

December 1896, Tonduz (Herb. Nat. Cost. 10422; N). Canas Gordas,

alt. 1,100 meters, February 1897, Pittier (Herb. Nat. Cost. 11188; Co,

N). Estrella, May 30, 1928, Stork 2832 (F). Two miles southwest of

Agua Caliente, Apr. 1, 1928, Stork 1318 (F). El Copey, alt. 1,800 meters.

March 1898, Tonduz 7354 (Herb. Nat. Cost. 11923; F, G, N, Y).

Panama: Vicinity of El Boqucte, Chiriqui, alt. 1,000-1,300 meters, Mar, 16,

1911, Maxon 5379 (F, N).

The present species is undoubtedly an aggregate. The Kuntze specimen cited

(from the type locality) is a good match for the type in the Copenhagen Herba-

rium. Many of the other specimens show marked variations. Although some

of these are undoubtedly of taxonomic importance, I have been unable to provide

a satisfactory classification.

6. Viburnum conspectum Morton, sp. nov.

Sect. Costaricana. Ramuli juventute stellato-pilosi, pilis sessilibus pauciradi-

atis, demum glabrati; petioli stellato-pubescentes; laminae foliorum suborbicu-

lares vel late obovatae, apice rotundatae, mucronatae, serratae, basi rotundatae

vel subcordatae, integrae, supra juventute parce stellato-pubescentes, demum
glabrae, subtus venis substrigosae, alioqui glabrae; bracteae parvae, lineares,

acuminatae, utrinque glabrae, ciliatae; cymae radii stellato-puberulenti, sparse

178103—33 2
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nigroglandulosi; calycis tubus cylindrico-obconicus, parce strigosus; calycis lobi

deltoidei, fere glabri, eciliati; corolla rotato-campanulata, glabra; stylus glaber.

Shrub 0.4 to 1 meter high; branches thick, about 8 mm in diameter, glabrous,

shining, with large Icnticels; branchlets similar, about 2.5 mm in diameter,

stellate-pilose when young, the hairs sessile, with few long, spreading branches;

buds densely pubescent; leaves opposite, petiolate, the petiole short, about 5

mm long, deeply channelled above, conspicuously stellate-pubescent; blades

suborbicular or broadly obovate, the larger 7.5 cm long and 5 cm wide, rounded

and short-mucronate at apex, rounded or subcordate at base, serrate at apex (the

teeth glandular), entire below the apex, deep green above, pale beneath, glabrous

above at maturity, sparingly stellate-pubescent when young (the hairs sessile,

few-branched), beneath conspieuouly substrigose on the veins, otherwise glabrous;

principal lateral veins about 3, reaching the margin; peduncle short, up to 3 cm

long, 1.5 mm thick, pubescent like the branchlets; bracts at base of inflorescence

small, linear, up to 8 mm long and 1 mm wide at base, acuminate at apex, glabrous

on the surfaces, ciliate; cyme twice compound, up to 3.5 cm high and 7 cm broad,

the primary rays about 7, up to 2.5 cm long, the secondary very short, all stellate-

puberulent, sparingly black-glandular; bractlets of inflorescence numerous,

linear, persistent; calyx tube cylindric-obconic, about 1.5 mm long, sparsely

strigosc; calyx lobes deltoid, about 1 mm long, concave, almost glabrous, near the

base beset with a few, straight, simple hairs, not ciliate; corolla about 3 mm long,

rotate-campanulate, glabrous; stamens not exserted; style glabrous.

Type in the U.S. National Herbarium, no. 677659, collected between the Rfo

Ladrillo and Los Siguas Camp, southern slopes of Ccrro de la Horqueta, Chiriqui,

Panama, alt. 1,200 to 1,700 meters. Mar. 17-19, 1911, by H. Pittier (no. 3268).

Duplicates at the Field Museum.

This striking species is known only from the original collection.

7. Viburnum, venustum Morton, sp. nov.

Sect. Costaricana. Hamuli teretes, nitentcs, rubesccntes, glabri; petioli

glabri vel pilis paucis simplicibus instructi; laminae foliorum ovatae, apice longe

acuminatae, basi rotundatae vel truncatae, integrae vel raro sursum dentibus

paucis acutis glandulosis instructae, supra nitentes nervo medio stellato-

pubescentes, alioqui glabrae, subtus glabrae (venarum axillis exceptis), eciliatae;

pedunculi glabrati; bractcae lincari-lanceolatae, glanduloso-ciliatae; cymae radii

pilosuli, rubroglandulosi; bracteolae extus substrigosae, eciliatae vel vix ciliatac;

calycis tubus obconicus, glaber, saepe eglandulosus; calycis lobi deltoidei, glabri;

corolla rotato-campanulata, glabra; stylus glaber; fructus ovoideus, niger, ventre

sulcatus, endocarpio evidenter inflexo.

Branchlets terete, 3 to 3.5 mm thick, shining, reddish, glabrous; leaves opposite,

petiolate, the petiole up to 2 cm long, scarcely channelled above, glabrous or

with a few scattered simple hairs; blade ovate, the larger 12 cm long and 7 cm
wide, sharply long-acuminate at apex, rounded or truncate at base, entire or

rarely with a pair of sharp glandular teeth near the apex, very lustrous above,

pale beneath, not ciliate, above sparsely stellate-pubescent on the depressed

midvein, otherwise glabrous, beneath bearded in the vein axils, otherwise

glabrous; lateral veins about 4, arcuate and anastomosing, prominent beneath,

secondary veins conspicuous, reticulate; peduncle variable in length, glabrate,

the hairs few, scattered; bracts at base of inflorescence linear-lanceolate, not

leafhke, about 11 mm long, 1.5 mm wide at base, glandular-ciliate; cyme variable

in size, 3 to 4 times compound, up to 6 cm high and 10 cm wide, the primary

rays about 7, up to 3 cm long, the secondary rays much shorter, all conspicuously

pilosulous, red-glandular; bractlets of inflorescence numerous, persistent, linear-

lanceolate, substrigose on the back, not or very sparingly ciliate; calyx tube ob-

conic, 1 to 1.5 mm long, glabrous, usually eglandular; calyx lobes deltoid, up to 1
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ram long, acute, entirely glabrous; corolla white, rotate-campanulate, 2.5 to

3 mm long, glabrous; stamens not exserted, the filaments short, glabrous, the

anthers elliptic, 1 mm long; style conspicuous, glabrous; fruit ovoid, black,

flattened, about 6 mm long, 5 mm wide, 2.5 mm thick, slightly fleshy, deeply

sulcate ventrally, the intrusion prominent, bilobed, the persistent calyx lobes

erect, conspicuous.

Type in the U.S. National Herbarium, no. 1,306,420, collected on Cerros de

Zurqui, northeast of San Isidro, Prov. Heredia, Costa Rica, alt. 2,000 to 2,400

meters, March 3, 1926, by Paul C. Standley and J, Valcrio (no. 50545).

Additional specimens examined:

Costa Rica: Volcdn de Poas, alt. 2,600 meters, Mar. 31, 1907, Piltier 2053

(N). Forests of Rancho Flores, alt. 2,043 meters, Feb. 22, 1890, Tonduz

(Herb. Nat. Cost. 2108; F, N). Vicinity of La Palma, on the road to

La Hondura, alt. 1,500-1,700 meters, July 17-18, 1923, Maxon & Harvey

7987 (N). Las Nubes, Prov. San Jose, alt. 1,500-1,900 meters, Mar.

20-22, 1924, Standley 38747 (N). Cerros de Zurquf, Prov. Heredia,

alt. 2,000-2,400 meters, Mar. 3, 1926, Standley & Valerio 50479 (N).

All these specimens have been referred previously to V. stellaium (Oerst.)

HemsL, but examination of the type material of that species shows that V. venus-

tum is not at all closely related, its alliance being with V. cosiaricanum.

8. Viburnum lautum Morton, sp. nov.

Sect. Mexicana. Ramuli g.raciles, hirsuti; petioli glabrati; laminae foliorum

ovales vel ellipticae, apice acutae, basi cuncatae vel rotundatae, integrae vel

dentibus glandulosis paucis basi instructae, subtus juventute nervis mediis

hirsutae, venis lateralibus hirsutulae, actate glabrescentcs; pcdunculi hirsuti;

bracteae lineari-oblanceolatac, apice acutae, basi attenuatae, parce ciUatae;

cymae radii hirsuti, eglandulosi; bractcolae lineares, ciUatae; calycis tubus

obeonicus, glaber, eglandulosus; calycis lobi deltoidei, ciliati; corolla glabra;

stylus glaber.

Small tree, 1.5 to 1.8 meters high; branchlets slender, about 1.5 mm thick, con-

spicuously but not densely hirsute, the hairs widely spreading, usually simple,

rarely 2- or 3-branched at base; buds glabrate; leaves opposite, petiolate, the peti-

ole slender, 5 to 8 mm long, deeply channelled and slightly 2-winged above, gla-

brate, bearing a few simple hairs; blades oval or elliptic, the largest 4.5 cm long

by 2.5 cm wide, acute or rarely subacuminate at apex, rounded or cuneate at

base, entire or sometimes with 1 or 2 pairs of inconspicuous glandular teeth near

the base, conspicuously cihate, green above, very pale beneath, glabrous on the

leaf tissue of both surfaces, beneath hirsute along the midrib when young, hirsutu-

lous along the principal lateral veins, glabrescent with age, the hairs all simple;

principal lateral veins about 4, arcuate and anastomosing; peduncle 3 to 5 cm
long, about 1.4 mm thick, pubescent like the branchlets; bracts at base of inflores-

cence deciduous, linear-oblanceolate, acute at apex, narrowed at base, about 1

cm long, 1.4 mm wide at widest place, sparingly ciliate, otherwise glabrous; cyme
twice compound, about 2 cm high and 4 cm wide, the primary rays G or 7, up to

1.4 cm long, the secondary very short, all conspicuously pubescent like the branch-

lets, eglandular; bractlets of the inflorescence numerous, linear, subpersistent,

ciliate, otherwise glabrous; calyx tube obconic, about 2 mm long, glabrous,

eglandular, calyx lobes deltoid, about 1 mm long, obtusish, conspicuously ciliate,

otherwise glabrous; corolla white, open-campanulate, about 3 mm long, glabrous,

the lobes rounded; stamens slightly exserted; style glabrous.

Type in the Gray Herbarium, collected in Chiapas, Mexico, 1864-70, by A.

Ghiesbreght (no. 517). Duplicates at Kew and the Missouri Botanical Garden.

Viburnum lautum is apparently not closely related to any of the other species

of the section Mexicana. The pubescence is characteristic.
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9. Viburnum blandum Morton, sp. nov.

Sect. Mexicana. Ramuli teretes, rubescentes, nitentes, glabri; petioli glabri,

canaliculati; laminae folionim ovales, apice longe acuminatae, basi cuneatae,

intcgrae, glabrae; peduiiculi gracilcs, glabri; cymac radii glabri; hractcolae

lineares, glabrae; calycis tubus cylindrico-obconicus, glabcr, eglandulosus; calycis

lobi deltoidei, glabri, eciliati; corolla campanulato-rotata, glabra, lobis saepe re-

flexis; stylus glaber.

Branchlets terete or slightly angular, about 2 mm thick, reddish, shining,

glabrous, the epidermis thin, hyaline, exfoliating; buds glabrous or with a few

long hairs at the tip; leaves opposite, petiolate, the petiole 6 to 8 mm long, gla-

brous, channelled above; blades oval, the largest 8 cm long and 3 cm wide, sharply

long-acuminate at apex, cuneate at base, dark green above, pale yellowish green

beneatli, entire except for a pair of marginal glands near the base, completely

glabrous; principal veins about 6 pairs, the intermediate veins very numerous

and obviously reticulate; peduncle 2.5 to 4 cm long, slender (about 0.8 mm wide),

glabrous; bracts at base of inflorescence deciduous; cyme twice compound, up to

2.5 cm long and 4 cm wide, the primary rays up to 14 mm long, the secondary

much shorter, all glabrous; terminal flowers sessile in clusters of 2 or 3, lateral

flowers short-pedicellate, the pedicels up to 3 mm long, glabrous; bractlcts sub-

tending the flowers linear, slightly longer than the calyx tube, glabrous, deciduous;

calyx tube eyiindric-obconic, about 2 mm long, glabrous, cglandular; calyx lobes

deltoid, about 0.7 mm long, glabrous, not ciliate; corolla campanulate-rotate,

about 3.5 mm long, glabrous, the lobes rounded, about 1.5 mm long, more or less

reflexcd; filaments slightly exserted; style glabrous.

Type in the U.S. National Herbarium, no. 256530, collected at Pinabete,

Chiapas, Mexico, alt. 2,200 to 2,700 meters, Feb. 8, 1896, by E. W. Nelson (no.

3782). A duplicate is in the Gray Herbarium.

This species is easily distinguished by its nonciliate calyx lobes and bracts and

the almost complete absence of pubescence. Neither the calyx tube nor the rays

of the cyme are glandular.

10. Viburnum, fuscum (Oerst.) Hemsl. Biol. Centr. Amer. Hot. 2: 2. 1S8I.

Oreinotinus fuscus Oerst. Naturhist. For. Kjobenhavn Vid. Mcdd. 1860:

289. 1861.

Branches terete, about 3 mm thick, smooth, glabrous and shining, marked b\'

conspicuous lenticels, brownish; branchlets slender, about 1.5 ram thick, shining,

red, glabrous except for a few long simple antrorse hairs; bud scales imbcsccnt at

apex; leaves opposite, petiolate, the petiole canaliculate above, 5 to 7 mm long,

when young pubescent like the branchlets, glabrous at maturity; leaf blades

elliptic or elliptic-oblanceolate, the larger 10 to 10,5 cm long and 4.5 to 5 cm
wide, cuneate at base, long-acuminate, entire, green above, pale and reddish

beneath, glabrous except for a few scattered simple hairs on the veins beneath;

primary veins 4 or 5, arcuate-ascending, anastomosing, not reaching the juargin;

peduncle long (4 to 6 cm), glabrous, reddish; bracts at base of inflorescence

oblong or oblanceolate, acute, ciliate; cyme 3 to 5 cm wide, almost glabrous,

twice compound, the primary rays 6 or 7, 1.2 to 1.7 cm long, the secondary much
shorter; terminal flower sessile, lateral pedicellate, the pedicels slender, 1.5 to 2

mm long; bractlets present at the base of each flower, linear or linear-oblong,

longer than the calyx tube, ciliate; calyx tube cylindric-obconic, 1.5 mm long or

less, glabrous, sparingly red-glandular; calyx lobes deltoid, acute or rounded,

about 0.5 mm long, glabrous, conspicuously ciliate; corolla rather fleshy, open-

campanulate, about 5 mm wide, 2.5 mm long, glabrous, the lobes rounded,

glandular-margined; style glabrous.

Types in the Copenhagen Herbarium, collected by Liebmann, in Oaxaca,

Mexico, at Totontepec (no. 7809), at Tonaguia (no. 7810), and at San Jago
Amatlan (no. 7811).
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Additional specimens examined:

Mexico: Near Totontepec, Oaxaca, alt. 1,250-1,800 meters, July 15-28,

1894, Nelson S28 (N).

Viburnum fuscum Oerst. was reduced to the synonymy of V. acutifolium

Benth. by Standley,^ but incorrectly so. The only specimen of this species seen

in American herbaria is the Nelson collection (from the type locality) cited

above, which had been identified as V. glabratum H. B. K. Examination of the

type specimens of both V. fuscum and V. acutifolium shows the two species to be

very distinct, not only in the characters pointed out in the key but also in leaf

shape and general habit.

11. Viburnum microphyllum (Oerst.) Hemsl. Bioi. Centr. Amer. Bot. 2:3.

1881.

Oreinotinus microphyllus Oerst. Naturhist. For. KJobenhavn Vid. Medd. 1860:

293. 1861.

Branches terete, about 2 mm thick, glabrous, rough and conspicuously fis-

sured, lenticels numerous, black; branchlets slightly ribbed, pubescent, the hairs

stellate, sessile (the branches few and short); bud scales pubescent with simple

hairs; leaves opposite, petiolate, the petiole 5 to 8 mm long, sulcate, pubescent,

the hairs stellate, few-branched; blades oblong to lanceolate, small, the larger

5.3 cm long and 2.3 cm wide, cuneate at base, sharply acuminate at apex, entire,

scarcely paler beneath, glabrous above except for stellate hairs on the midvein,

pubescent beneath on the midvein and near the base of the leaf with long, white,

stellate hairs, densely bearded in the vein axils; primary veins 4 to 6, obscure

above, slightly elevated beneath, arcuate-ascending, anastomosing, not reaching

the margin; peduncle 1.5 to 2.2 cm long, pubescent like the branchlets; bracts at

base of inflorescence deciduous; cyme about 6 cm broad in fruit, thrice com-

pound, the rays pubescent like the branchlets; primary rays 4 to 6, stout (0.75

to 1 mm thick), very variable in length in the same inflorescence, 3.5 to 20 mm
long, secondary rays variable in length; terminal flowers sessile, lateral pedicel-

late, tlie pedicels stout; bracts at base of flowers linear or linear-oblong, pubescent,

ciliate, shorter than the calyx tube; calyx tube subcylindric, densely red-glandu-

lar, with a few white simple hairs intermixed; calyx lobes deltoid, rounded or

acutish at apex, sparingly pubescent, ciliate; corolla campanulate, about 2.5 mm
long, glabrous or with a few scattered simple hairs, the lobes rounded; anthers

eUiptic, about 1 mm long; style glabrous; stigmas 3, capitate; fruit immature.

Type in the Copenhagen Herbarium, collected at Cuesta de San Pedro Alto,

Oaxaca, Mexico, alt. 2,600 meters, by Liebmann (no. 7816).

This species is known only from the original collection.

12. Viburnum dispar Morton, sp. nov.

Sect. Mexicana. Ramuli teretes, stellato-puberulenti, pilis minutis sessilibus

multiradiatis, glabrescentcs; petioli sparse stellato-pubescentes vel pilis simplici-

bus instructi; laminae foliorum ovatae vel ellipticae, apice acuminatae, basi late

cuncatae, integrae, nervis mcdiis pubescentes (pilis stellatis et simplicibus inter-

mixtis), ciliatae; pedunculi minute stellato-puberulenti; cymae radii dense

stellato-puberulenti, sparse rubroglandulosi; calycis tubus cylindrico-obconicus,

pilis simplicibus et stellatis sparse iustructus; calycis lobi deltoidei, acuti, ciliati;

corolla glabra; stylus glaber.

Shrub 5 to 6.5 meters high; branchlets terete, stellate-puberulent (the hairs

sessile, minute, many-branched), glabrescent; buds pubescent; leaves opposite,

petiolate, the petiole about 1 cm long and 1 mm in diameter, deeply channelled

above, sparsely stellate-pubescent, or some of the hairs simple; blades ovate to

ellijitic, the larger about 7 cm long and 4 cm wide, sharply acuminate at apex,

broadly cuneate at base, entire, green above, paler beneath, conspicuously ciliate,

sContr. U.S. Nat. Herb. 23: 1397. 1926.
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the midrib above and beneath beset with both stellate and simple hairs, the leaf

tissue glabrous; principal veins about 4 pairs, arcuate-ascending, anastomosing;

peduncle up to 4.5 cm long, about 1.25 mm thick, minutely stellate-puberulent;

bracts at base of inflorescence deciduous, not seen; cyme twice compound, up to

3.5 cm high and 4.5 cm broad, the primary rays about 5, up to 1.5 cm long, the

secondary shorter, all densely stellate-puberulent, very sparingly red-glandular;

bractlets of inflorescence small, deciduous, those subtending the flowers longer

than the calyx tube, ciliolate; calyx tube cylindric-obconic, about 1.5 mm long,

densely red-glandular, sparingly beset with both simple and stellate hairs; calyx

lobes deltoid, about 0.75 mm long, acute, ciliate, otherwise glabrous; corolla

about 4 mm long, open-campanulate, glabrous, the lobes rounded; stamens
exserted, the filaments about 4 mm long, glabrous, the anthers oval, about 1 mm
long; style glabrous.

Type in the U.S. National Herbarium, no. 1,493,953, collected in canyons at

the base of the Nevada de Colima, Jalisco, Mexico, May 23, 1893, by C. G.
Pringle (no. 4384). Duplicates arc at the University of California, the Field

Museum, the Gray Herbarium, the Missouri Botanical Garden, and the New
York Botanical Garden.

Known only from the original material, distributed as Viburnum microphyllum
Hemsl.?, to which species it is probably most closely related. Examination of the

type of V. microphyllum, however, shows that the two plants are specifically

distant. V. dispar differs not only in the characters enumerated in the key, but
also is strikingly unlike in its leaves and in general habit,

13, Viburnum acutifolium Benth. PL Hartw. 59. 1840.

Branchlets terete or slightly angular, 3 to 4 mm in diameter, glabrate, sliglitly

stellate-pubescent at nodes; buds sparingly pubescent; leaves opposite, petiolate,

the petiole short (5 to 10 mm long) deeply chamielled above, glabrous; blades
ovate or ovate-lanceolate, small, the larger ones about 6 cm long and 3 cm wide,
acute at apex, rounded at base, entire, or occasionally with a few marginal glands,
green above, paler beneath, glabrous above except for a few minute hairs on the
depressed midvein, wholly glabrous beneath, ciliate or nonciliate; principal veins
about 5, inconspicuous, arcuate and anastomosing; peduncle up to 4 cm long,

slender, bearing a few scattered stellate hairs; bracts at base of inflorescence
deciduous, linear-oblanceolate, about 9 mm long, narrowed at base; cyme twice
compound, up to 3 cm long and 5 cm wide, the primary rays 5 to 7, up to 18 mm
long, the secondary short, all very sparsely stellate-pubescent, slightly red-
glandular; bractlets of inflorescence linear-oblanceolate, glabrous on the back,
ciliate, those subtending the flowers obviously longer than the calyx tube; calyx
tube cylindric-obconic, about 1.5 mm long, glabrous, sparingly red-glandular;
calyx lobes broadly deltoid, about 0.75 mm long, glabrous on the back, ciliate;

corolla white, fragrant, 2 to 3 mm long, open-campanulate, glabrous, the lobes
rounded; stamens slightly exserted; style glabrous.

Type in the Kew Herbarium, collected at Cerro Pelade, Oaxaca, Mexico, by
Hartweg (no. 449).

Additional specimens examined:
Mexico: Pine woods, mountains of Oaxaca, 2,300-3,000 meters, June 1840,

GaleoUi 3095 (K). Cerro de Zempoaltepcc, Oaxaca, June 1842, Liebmann
7807 (Co, K). Northwest slope of Zempoaltepcc, Oaxaca, alt. 2,000-
3,300 meters, July 10, 1894, Nelson 076 (N). Cerro de Yalina, Dist.

Villa Alta, Oaxaca, alt. 1,500 meters, June 1899, Conzatti 954 (G).
Sierra de Reyes, Oaxaca, alt. 3,150 meters, Nov. 9, 1894, Pringle 5G31 (G).

The Pringle specimen is the only one bearing mature fruit, and is not certainly
conspecific with the flowering specimens. The fruit is much flattened (about 9
mm long, 6 mm wide, and 2.5 mm thick), and is tipped with the persistent, erect
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calyx lobes. It is deeply sulcata on one face and the two internal "spurious"

cells are conspicuous.

Another specimen doubtfully referred to this species was collected east of Cerro

Santa Maria Papalo, Distr. Cuicatlan, Oaxaca, alt. 2,500 meters, June 16-22,

1898, by Conzatti and Gonzalez (no. 766; G). It may represent a distinct

species.

14. Viburnum jucundura Morton, sp. nov.

Sect. Disjuncla. Ramuli robusti, crassi, dense tomentosi, pilis stellatis flav-

escentibus; petioli robusti, dense stellato-tomentosi; laminae foliorum ovatae,

apice acuminatae, basi rotundatae vel cuneatae, glanuloso-serratae, supra stel-

lato-pilosae, pilis sessilibus, 5-7-radiatis, subtus dense stellato-tomentosae, pilis

breviter stipitatis multiradiatis; pedunculi breves, robusti, dense tomentosi;

cymae radii dense stellato-tomentosi; calycis tubus obconicus stellato-tomentosus;

calycis lobi breves, obtusiusculi, cxtus dense stellato-tomentosi; corolla dense

stellato-pubescens; stamina exserta; stylus glaber.

Small tree, 3 to 5 meters high, branchlets terete, robust, 4 to 5 mm thick,

densely matted-tomentose, the hairs yellowish, stellate; buds densely pubescent;

leaves opposite, petiolate, the petiole of the larger leaves very robust, about 3 mm
thick, up to 16 mm long, densely stellate-tomentose; blades ovate, the larger about

13 cm long and 9 cm wide, sharply short-acuminate at apex, rounded to broadly

cuneate at base, conspicuously glandular-serrate to the base, densely stellate-

pilose above (the hairs sessile, 5- to 7-branched), paler beneath, densely stellate-

tomentose, the hairs short-stipitate, with many (more than 15) radiately spreading

branches; principal lateral veins 3 to 5, arcuate, reaching the margin, slightly

impressed above, elevated beneath; peduncle short, stout, about 18 mm long and

3 mm thick, densely tomentose like the branchlets; bracts at base of inflorescence

deciduous; cyme 4 times compound, about 4.5 cm high, 10 cm wide, the primary

rays 6, up to 3 cm long, secondary rays up to 1.7 cm long, all densely stellate-

tomentose; bractlets of inflorescence deciduous; calyx tube obconic, about

1.5 mm long, completely covered with a dense stellate yellowish tomentum;
calyx lobes short, about 0.6 mm long, obtusish, densely stellate-tomentose without,

glabrous within; corolla white, open-campanulate, 3.5 mm long, conspicuously

stellate pubescent externally, the hairs small, sessile, many-branched; stamens

long-exserted, the filaments linear-subulate, about 4.5 mm long, the anthers

elliptic, about 1 mm long; style glabrous.

Type in the Gray Herbarium, collected in Chiapas, Mexico, 1864—70, by A.

Ghiesbreght (no. 729).

This species is notable for its large, remarkably tomentose leaves, robust

branchlets, and densely pubescent corolla. It is probably most nearly related to

Viburnum discolor Benth.

15. Viburnum disjunctum Morton, sp. nov.

Viburnum ferrugineum Donn. Smith, Enum. PL Guat. 1: 16. 1889. Not
Oreinoiinus ferrugineus Oerst. 1861.

Sect. Disjuncla. Ramuli brunneo-tomentosi, pilis numerosis, stellatis, ses-

silibus, multiradiatis; petioli dense stellato-pubescentes; laminae foliorum lan-

ccolato-ovatae vel ovatae, magnae, apice acuminatae, basi rotundatae et com-
pUcatae, integrae vel remote denticulatae, supra stellato-pubescentes, pilis sessili-

bus, subtus stellato-tomentosae, pilis sessilibus vel substipitatis multiradiatis;

bracteae lineares, utrinque stellato-puV}escentes; cymae radii dense stellato-

pubescentes; bracteolae oblanceolatae, basi angustatae, dense stellato-pubes-

centes; calycis tubus brevis, dense albo-tomentosus; calycis lobi breves, stellato-

pubescentes, ciliati; corolla campanulata, extus pilis simplicibus parce instructa;

stylus glaber.
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Brandies thick, terete, glabrcsccnt; branchlets densely brown-tomentose, the

hairs stellate, close, sessile, with many spreading branches; bud scales densely

pubescent; leaves opposite, petiolate, the petiole up to 2 cm long, very densely

stellate-pubescent; blades ovate-Ianceolatc to lanceolate, the larger up to 18 cm
long and 8 cm wide, rounded and complicate at base, acuminate at apex, entire

or remotely glandular-denticulate, stellate-pubescent above (the hairs subdistant,

sessile, many-branched), paler beneath, stellate-tomentose, the hairs substipitate

or sessile, many-branched: primary veins G or 7, arcuate-ascending, anastomosing

toward the margin; peduncle variable in length, 1.8 to 15 cm long, densely pubes-

cent like the branchlets; bracts at base of inflorescence linear, about 9 mm long,

densely stellate-pubescent on both sides; cyme large, up to 11 cm wide and 5 cm
long, 3 to 4 times compound, the primary rays about 7, up to 6 cm long, densely

pubescent like the branchlets; bractlets at base of flowers oblanceolate, narrowed

at base, densely pubescent; calyx tube short, about 1 mm long, densely white-

tomentose; calyx lobes short, rounded-deltoid, about 0.5 mm long, stellate-

pubescent, ciliate; corolla white, campanulate, about 2.5 mm long, bearing ex-

ternally a few scattered straiglit simple hairs; stamens slightly exserted; style

glabrous.

Type in the U.S. National Herbarium, no. 1,394,718, collected at Cobdn, Dept.

Alta Verapaz, Guatemala, alt. about 1,300 meters, June 1886, by H. von Tuerck-

heim (no. 977). Duplicates at the Gray Herbarium and the New York Botanical

Garden.

Additional specimens examined:
Guatemala: CobAn, alt. 1,350 meters, July 1912, von Tuerckheim 2438

(F,N).

This striking species has been confused with Oreinotinus JerruQineus Oerst.

{•^Viburnum ferrugineuin Donn. Smith [not Raf.]=F. anabaptista Graebn.),

a South American species of which I have seen the type from the Copenhagen
Herbarium. The latter species is obviously different in the dense woolly tomen-

tum of the under surface of the leaves (in which the individual hairs can scarcely

be distinguished) and the much smaller and more compact cymes.

16. Viburnum discolor Benth. PI. Hartw. 83. 1840.

Shrub or small tree, up to 7 meters high; branches glabrous, shining, slightly

ribbed; branchlets somewhat angular, about 2.5 mm in diameter, stellate-pubes-

cent, the hairs short-stipitate, many- (at least 10-) branched; bud scales densely

stellate-tomentose outside, glabrous within; leaves opposite, petiolate, the petioles

10 to 14 mm long, broadened at base, sulcate above, densely stellate-tomentose

like the branchlets; blades ovate to slightly oliovate, the largest 7.6 cm long and
about 4.7 cm wide, cuneate or rounded at base, abruptly short-acuminate at apex
or merely acute, margin revolute, sparsely and irregularly toothed (the teeth

glandular), above deep green, densely pubescent on the impressed mid vein,

sparsely stellate-pubescent on the leaf surface (hairs sessile, the branches 4 to 10,

spreading), pale beneath, densely white-stellate-puberulent (hairs sessile or short-

stipitate, the branches spreading, very numerous, over 10); principal veins 4 or

5 to a side, elevated beneath, impressed above, arcuate-ascending, anastomosing
toward the margin; peduncle 5 to 6 cm long, about 1.5 mm wide, the pubescence
dense, similar to that of the branchlets; bracts at base of inflorescence deciduous,

not seen; cyme convex, thrice compound, about 3.5 cm long and 5 cm broad, the

primary rays 5 or 0, 6 to 14 mra long at anthesis, 11 to 25 mm long in fruit, the

secondary rays several, shorter, up to 8 mm long, the tertiary rays similar, all

densely pubescent like the branchlets; flowers sessile at the end of the tertiary

rays, mostly in pairs, subtended by linear-subulate pubescent bractlets, slightly

longer than the calyx tube; calyx tube obconic, about 1.5 mm long, completely
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covered with a dense tomentum of white stellate hairs; calyx lobes ovate, acute,

about 0.75 mm long, sparsely white-hirtellous, ciliate; corolla white, campanu-

late, 3 to 3.5 mm long, 2 mm wide at base, the limb about 5 mm across, the lobes

about equal to the tube, obtuse, glandular-margined, the tube beset with stiff

whitish hairs, those toward the base sessile and stellate (with 3 to 5 branches),

the upper ones simple; filaments subulate, about equal to the corolla; anthers

oval, 1 to 1.25 mm long, sagittate; style glabrous; ovary 1-celled, the ovule

solitary, pendulous from the apex of the cell; fruit (immature) ellipsoidal, with

persistent style and calyx lobes, stellate-pubescent.

Type in the Kew Herbarium, collected at Totonicapdn, Guatemala, by Hartweg

(no. 579).

Additional specimens examined:

Guatemala: Bernouilli & Carlo 1942 (K). Oak forest at Chichavac, Dept.

Chimaltenango, alt. 2,600-3,000 meters, November-December 1930,

Skuich 58 (B, Co, N).

A most distinct species, without near relatives.

17. Viburnum stellato-tomentosum (Oerst.) Hemsl. Biol. Centr. Amer.

Bot. 2: 3. 1881.

Oreinotinus stellaio-tomentosus Oerst. Naturhist. For. Kjobenhavn Vid. Medd.

1860: 283. 18(iL

Oreinotinus wendlandi Oerst. loc. cit.

Viburnum wendlandi Hemsl. loc. cit.

Viburnum siellaio-pilosum Polak. Linnaea 41: 564. 1877.

Tree or shrub 2 to 8 meters high; branchlets stout, terete, glabrous in age,

densely stellatc-tomentose when young; leaves opposite, petiolate, the petiole

6 to 10 mm long, 1.5 to 2 mm thick, scarcely channelled above, densely stellate-

tomentose; blades very variable in shape, ovate, elliptic, or oblong-obovate, the

larger 12 cm long and 7 cm wide, acute at apex, cuneate and complicate at base,

conspicuously toothed or rarely subentire, with conspicuous marginal glands near

the base, pubescent on the upper leaf surface with scattered stellate hairs (these

sessile, many-branched), densely stellate-tomentose beneath, the hairs long-

stipitate, many-branched; principal veins about 5, anastomosing or reaching the

margin; peduncle variable in length, up to 8 cm long and 2.5 mm thick, terete,

densely stellate-tomentose; bracts at base of inflorescence deciduous; cyme 3 to

4 times compound, up to 4.5 cm long and 10 cm wide, the primary rays about 7,

up to 3 cm long, densely stellate-tomentose, sparsely red-glandular; braetlets of

inflorescence very minute, sparingly stellate-pubescent, those subtending the

flowers not so scarcely exceeding the calyx tube; calyx tube small, 1 to 1.5 mm
long, conspicuously red-glandular, not or only very sparsely pubescent, the hairs

stellate or simple; calyx lobes broadly deltoid, about 1 mm long, rounded at

apex, glabrous on the back, cihate; corolla white rotate-campanulate, about

3 mm long, glabrous, the lobes rounded, spreading; stamens exserted, the fila-

ments flattened, glabrous, the anthers subrotund, about 0.75 mm long; style

glabrous; fruit black, ellipsoidal or subsphaeroidal, 5 to 6 mm long, about 5 mm
wide and thick, glabrous, grooved on one surface, the intrusion conspicuous.

Type in the Copenhagen Herbarium, collected on Volcdn Irazu, Costa Rica,

alt. about 3,000 meters, January 1847, by Oersted (no. 7818) . Duplicate at Kew.

Additional specimens examined:

Costa Rica: Volciin Irazu, alt. 2,600 meters, Apr, 16, 1857, Wendland 657

(Co; type collection of Oreinotinus wendlandi Oerst.). Above San

Rafael de Cartago, alt. 1,700 meters, Oct. 18, 1894, Pittier (Herb. Nat.

Cost. 9031; N). Forests at La Verbena, near Alajuelita, alt. about

1,000 meters, August 1894, Tonduz (Herb. Nat. Cost. 8881; N). Rio
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Reventado, Prov. Cartago, alt. 2,000 meters, April 1894, /. D. Smith

4830 (G, N). Gorges of the Rfo Virilla, near San Juan, Prov. San Jos^,

Dec. 14, 1913, Tonduz (Herb. Nat. Cost. 17923; N). Rfo Tibas, San
Juan, January 1913, alt. 1,200 meters, Jimenez 824 (N); Nov. 10, 1913,

alt. 1,200-1,300 meters, Jimenez 917 (N). Banks of Rio Virilla, Prov.

San Jose, alt. 1,100 meters, December 1895, Tonduz 7230 (Herb. Nat.

Cost. 9812; F, G, N). Las C6ncavas, August 1919, Lankesicr K 281

(F, K). Cartago, alt. 1,600 meters, Aug. 24, 1924, Rojas 63 (N).

Cerro de Piedra Blanca, above Escasu, Prov. San Jose, Jan. 31, 1924,

Standley 32442 (N). Between Aserrf and Tarbaca, Prov. San Jos6,

alt. 1,600-1,900 meters, Feb. 12, 1924, Standley 34038 (N). Cerro

dela Carpintera, Prov. Cartago, alt. 1,500-1,850 meters, February 1924,

Standley 34507 (N), 34510 (N), 35474 (N). Vicinity of San Jo's6, alt.

about 1,150 meters, February 1924, Standley 34821a (N). Vicinity of

Santa Maria de Dota, Prov. San Jose, alt. 1,500-1,800 meters, Dec.

14-26, 1925, Standley 42456 (N). Volcdn Irazu, alt. 2,100 meters,

Jan. 21, 1916, Holway 451 (N).

This, the commonest species of Costa Rica, is a round-topped tree with black

edible fruit. It is known by the name "tirrd" or "currA" or "surd," names
also applied to other species of Viburnum in Costa Rica.

18, Viburnum sulcatum (Oerst.) Hemsl. Biol. Centr. Amer. Bot. 2:3. 1881.

Oreinotinus sulcatus Oerst. Naturhist. For. Kjobenhavn Vid. Medd. 1860:
287. 1861.

Branches angled, sulcate, 2.5 to 3 mm thick, inconspicuously stellate-pubescent,

the hairs small, sessile, many-branched; branchlcts obviously stellate-pubescent,

the hairs larger and more numerous; bud scales pubescent; leaves opposite,

petiolate, the petiole 7 to 9 mm long, sulcate, densely stellate-pubescent; blades

ovate, the larger 7 to 8 cm long, 4 to 4,5 cm broad, rounded or subcordate at base,

sharply acuminate at apex, entire, green above, much paler beneath, glabrous

above except for a few scattered stellate hairs on the mesophyll, these more
numerous on the midrib, beneath everywhere densely stellate-puberulent, the

hairs yellowish, rather small, sessile, many branched; primary veins 6 or 7,

arcuate-ascending, anastomosing toward the margin, deeply impressed above,

elevated beneath; peduncle 2.5 to 3.2 cm long, similar to the branchlets; bracts

at base of inflorescence deciduous, linear, about 3.5 mm long, pubescent on the back;
cyme small, 2 to 2.5 cm wide, 4 times compound; primary rays 7 to 8 mm long, all

the rays densely stellate-pubescent like the branchlets; pedicels 1 to 1.5 mm long;

bractlets of inflorescence concave, stellate-pubescent externally; calyx tube sub-
cylindric, bearing numerous red glands and a few short simple hairs; calyx lobes

deltoid, acute, sparingly pubescent, ciliate; style glabrous; stigmas 3, capitate.

Type in the Copenhagen Herlmrium, collected by Liebmann on Cerro de
Zempoaltcpec, Oaxaca, Mexico, June 1842. Duplicate at Kew.
The description of the calyx tube, calyx lobes, and style is drawn from material

in the pocket, not certainly of the same species as the mounted specimen, which
is in young bud. Proper description of this species must await further collections

from Moimt Zempoaltepec.

19, Viburnum optatum Morton, sp. nov.

Sect. Optata. Rami angulati, glabri; ramuli nitidi, glabrati; petioli glabrati;

laminae ovatae vol oblongo-ovatae, apice longe aeuminatae, basi cuneatae, inte-

grae, ciliatae, supra glabrae (venis exceptis), subtus venis hirsutae, aUoqui gla-

brae; pedunculus glaber; cymae radii glabri; bracteae inflorescentiae lineares vel

oblongo-lineares, glabrae, non ciliatae; calycis tubus glaber, eglandulosus; calycis

lobi glabri, non vel vix ciliati; corolla campanulato-rotata, glabra; stylus albo-

villosus.
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Branches stout, angular, dull, glabrous, with numerous lenticels; branchlets

slender, shining, glabrate, bearing a few spreading hairs; leaves opposite, petiolate,

the petiole up to 1 cm long, deeply channelled above, glabrate, bearing a few

simple hairs toward the apex; blades ovate to oblong-ovate, the larger 8.5 cm

long by 3.5 cm wide, sharply long-acuminate at apex, cuneate and slightly com-

plicate at base, entire, glabrous above except on the principal veins, beneath

paler, glabrous on the surface, and conspicuously hirsute on the midvein and

lateral veins, conspicuously ciliate, bearded in the vein axils, the hairs once-fur-

cate at base; lateral veins about 5, arcuate-ascending, anastomosing toward

the margin; peduncle 2.6 to 3.3 cm long, glabrous; bracts at base of inflorescence

deciduous; cyme up to 5.5 cm wide and 2.8 cm long, the primary rays 6 or 7, up

to 13 mm long, glabrous; bracts of inflorescence linear to linear-oblong, not

narrowed at base, glabrous, not ciliate; terminal flowers sessile, lateral pedicellate,

the pedicels short; calyx tube about 1.5 mm long, glabrous, eglandular; calyx

lobes deltoid, about 0.75 mm long, acute or rounded, glabrous, not or scarcely

ciliate; corolla campanulate-rotate, about 3 mm long, glabrous; stamens slightly

exserted, the filaments about 3 mm long, inserted at base of corolla, the anthers

explanate, about 1 mm long; style densely white-villous; stigmas inconspicuous.

Type in the Gray Herbarium, collected at Jacaltenango, Dept. Huchuetenango,

Guatemala, Apr. 9, 1896, by C. & E. Seler (no. 2639). Duplicate at the New

York Botanical Garden.

A peculiar species, evidently forming a distinct section of the genus.

19a. Viburnum optatum var. vagum. Morton, var. nov.

Ramuli glabri; petioli glabri; laminae foHorum ovatae ad ovales (raro obo-

vatae), apice longe acuminatae, basi cuneatae vel truncatae, integrae vel parce

serratae, utrinque omnino glabrae (venis axillis exceptis), parce ciliatae; ped-

unculus glaber; cymae radii glabri (nodis exceptis) ; bracteae inflorescentiae lance-

olatae, parce ciliatae; calycis tubus cylindrico-obconicus, glaber; calycis lobi

deltoidei, parce ciliati; corolla campanulato-rotata, glabra; stylus albo-pubescens.

Branchlets terete, about 2.5 mm thick, glabrous, shining; buds glabrous or

with a few long hairs at apex; leaves opposite, petiolate, the petiole 9 to 10 mm
long, about 1 mm thick, glabrous; blades ovate to oval (rarely obovate), the

largest 9.5 cm long and 4.2 cm wide, sharply long-acuminate, broadly cuneate or

truncate at base, entire except for 1 or 2 pairs of glandular teeth near the base

(or some of the leaves conspicuously and sharply serrate, the teeth glandular,

few), green above, pale beneath, glabrous on both surfaces (the principal veins

not pubescent eitiier above or beneath), barbate in the vein axils beneath, ciliate

near apex, sometimes sparingly so; principal veins about 4, arcuate, anastomosing

in entire-margined leaves, running to the teeth in serrate leaves; peduncle 4 to 5

cm long, about 2 mm thick, glabrous; bracts at base of inflorescence deciduous;

cyme 3 to 4 times compound, up to 7 cm high and 11 cm wide, the primary rays

5 to 7, up to 4 cm long, glabrous, the secondary rays much shorter and slenderer,

short-pubescent at the nodes; flowers mostly pedicellate, the pedicels short,

glabrous; bractlets of inflorescence small, lanceolate, sparsely ciliate, deciduous;

calyx tube cylindric-obconic, about 1.5 mm long, glabrous; calyx lobes deltoid,

about 0.7 mm long, sparsely ciliate; corolla campanulate-rotate, about 3 mm long,

glabrous, the lobes rounded; stamens exserted; style white-pubescent at base.

Type in the U.S. National Herbarium, no. 1,390,003, collected at San Miguel

Uspantdn, Dept. Quiche, Guatemala, alt. about 2,100 meters, April 1892, by

Heyde and Lux (J. D. Smith, no. 3042). Duphcates in the New York Botan-

ical Garden and Gray Herbarium.

Additional specimens examined:
Guatemala: Las Bordes, Dept. Santa Rosa, alt. about 1,050 meters, May

1892, Heyde (fc Lux (J. D. Smith, no. 3162; G, N).
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The cilia of the leaf margins are very inconspicuous in this variety and are

somewhat deciduous. The absence of pubescence on the veins is characteristic.

20. Viburnum membranaceum (Oerst.) Hemsl. Biol. Centr. Amer. Bot.

2:2. 1881.

Oreinotinus 7nembranaceus Oerst. Naturhist. For. Kjobenhavn Vid. Medd. 1860:
284. 18G1.

Branches dark, slender, glabrous, with short internodes, lenticels few; branch-
lets at first densely stellate-tomentose with matted, sessile, long, many-branched
hairs, becoming glabrate; leaves opposite, pctiolate, the petiole short, up to 6
mm long, densely stellate-tomentose, the blades ovate, the larger about 5 cm
long by 3.5 cm wide, slightly cordate at base, sharply short-acuminate, con-

spicuously serrate from near middle to apex (the teeth about 7 to a side), almost
glabrous above (the hairs few, scattered, stellate, sessile, 2- to 4-branched, more
numerous on the midrib), sparsely substrigose on the veins beneath (the hairs

partly simple, partly stellate), conspicuously ciliate; primary veins about 5,

impressed above, elevated beneath, almost straight; peduncle 15 to 22 mm long,

equaling or shorter than the cyme, glabrescent, glandular; bracts at base of

inflorescence deciduous, linear, about 6 mm long, 0.5 mm wide, pubescent exter-

nally; cyme 3 to 4 cm wide, twice compound, the primary rays about 7, up to

14 mm long, stellate-tomentose, densely glandular (the glands red, stipitate),

the secondary rays shorter; pedicels very short; bractlets subtending the flowers
linear, acuminate, ciliate, longer than the calyx tube; calyx tube subcylindric,

almost glabrous, very sparingly glandular; calyx lobes deltoid, about 0.75 nun
long, acutish, glabrous on the back, conspicuously ciliate; corolla campaiuilate,
about 3 mm long, glabrous; stamens slightly exserted; style densely short-

pubescent.

Type in the Copenhagen Herbarium, collected at Cuesta de San Juan del

Estado, Oaxaca, Mexico, alt. 2,300 meters, by Liebmann (no. 7813). Duplicate
at Kew.

Known only from the original collection.

21. Viburnum ciliatum Grpenm. Proc. Amer. Acad. 41: 251. 1905.

Branches angulate, about 2 mm thick, glabrous, lenticels few; branchlets
similar, sparsely glandular, when young laxly hirsutulous; bud scales glabrous,
ciliate; leaves opposite, short-petiolate, the petiole canaliculate, 3 to 4 mm long,

sparsely pubescent; blades broadly ovate, the larger about 6.5 cm long and 4.7
cm wide, cordate at base, sharply short-acuminate at apex, conspicuously serrate
almost to base (the teeth numerous), when young sparsely strigose above (the
hairs mostly simple, rarely f\ireate at base), glabrate at maturity, beneath gland-
ular, hirsutulous along the midrib and veins, glabrate at maturity, conspicuously
ciliate; primary veins 6 or 7, running straight to the margin; peduncle variable
in length, 5 to 19 mm long, bearing scattered simple hairs, obviously glandular;
bracts at base of inflorescence linear-lanceolate, not leaflike, up to 7 mm long,
ciliate; cyme loose, up to 5.5 cm wide and 3 cm long, twice compound; primary
rays about 5, up to 15 mm long, glabrous, glandular, secondary rays shorter;
bractlets at base of flowers linear, about 3.5 mm long, ciliate; calyx tube sub-
cylindric, glabrous; calyx lobes deltoid, about 1 mm long, acute, glabrous, not or
sparingly ciliate; corolla rotate, about 7 mm wide, 4 mm long, glabrous; anthers
exserted, oval, 1 mm long; style white-villous; stigmas three.

Type collected in wet woodlands near Trinidad Iron Works, Hidalgo, Mexico,
alt. 1,780 meters, Apr. 30, 1904, by C. G. Pringle (no. 8881; C, F, G, M, N, Y).
Known only from the type collection.
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22. Viburnum caudatum Greenm. Proc. Amer. Acad. 41: 250. 1905.

Branches terete, glabrous; branchlets similar, sparingly stipitate-glandular;

bud scales glutinous, sparingly stipitate-glandular; leaves opposite, pctiolate,

the petiole canaUculate, up to 1.5 cm long, conspicuously stipitate-glandular;

blades rhombic-ovate, the larger 12.5 cm long and 8.5 cm wide, cordate or

rounded at base, abruptly and acutely short-acuminate at apex, entire or undu-

late below, sometimes with a few teeth, bearing 3 or 4 conspicuous marginal

glands toward the base, deep green above, glabrate at maturity, beneath paler,

glabrate, glandular, bearded in the vein axils with long white stellate hairs;

primary veins 4 to 6, straight, anastomosing near the margin; peduncle 3 to 4.5

cm long, conspicuously stipitate-glandular; bracts at base of inflorescence long,

linear, glandular; cyme up to 8 cm broad and 4.5 cm long, twice or thrice com-

pound, the primary rays 6 or 7, up to 2 cm long, the secondary much shorter, all

densely stipitate-glandular; bractlets subtending the flowers linear, glandular,

longer than the calyx tube; calyx tube cylindrie, about 13 mm long, densely

stipitate-glandular; calyx lobes about 0.75 mm long, obtuse, ciliate, not or scarcely

glandular; corolla rotate, about 6.5 mm wide, 4 mm long, glabrous, the lobes

rounded, spreading; filaments long-exserted, about 8 mm long; anthers oval,

about 1 mm long; style densely villous; stigmas 3; fruit ellipsoidal, about 6 mm
long, 4 mm wide, and 3 mm thick, scarcely fleshy, deeply sulcate ventrally, the

intrusion conspicuous, bilobed, shallowly sulcate dorsally.

Type collected in the barranca below Trinidad Iron Works, Hidalgo, Mexico,

alt. 1,500 meters, May 24, 1904, by C. G. Pringle (no. 8826; C, Co, F, G, M, N, Y).

Fruiting material was collected at the same locality on Aug. 21, 1905, Pringle

10037 {C, Co, F, G, M, N, Y).

An additional specimen referred to this species was collected at Misantla,

Sierra Madre, Veracruz, August 1912, Purpus 6024 (C, M, Y). It differs from

the type in several particulars and may represent a recognizable variety.

23. Viburnum loeseneri Graebn. Repert. Sp. Nov. Fedde 12: 244. 1913.

Branchlets shghtly angular, dark gray, not at all shining, densely stellate-

tomentose when young, glabrate with age, very irregular, with numerous lenticels

and longitudinal ridges; buds densely tomentose; leaves opposite, petiolate, the

petiole short (up to 5 mm long), densely stcllate-tomentose; blades ovate, very

small (the larger 5 cm long and 2.5 cm wide), acute at apex, rounded at base,

entire or remotely denticulate, substrigose above (the hairs mostly simple except

on the principal veins), much paler beneath, sparsely glandular, stellate-pilose,

the hairs sessile, several- to many-branched; primary veins about 3, arcuate-

ascending, anastomosing; peduncle 1.5 to 2.5 cm long, about 1.5 mm in diameter,

densely stellate-tomentosc; bracts at base of inflorescence linear, about 5 mm
long, 0.75 mm wide, densely stellate-tomentose externally; cyme twice compound,

very small (the largest 2.2 cm long and 3 cm wide), the primary rays about 6,

up to 6 mm long, the secondary very short, all densely stellate-tomentose;

bractlets of inflorescence linear or linear-lanceolate, stellate-pubescent externally,

those subtending the flowers about equaling the caiyx tube; calyx tube cylindric-

obconic, about 1.5 mm long, somewhat stellate-pubescent, sparingly glandular;

calyx lobes deltoid, about 0.75 mm long, stellate-pilose toward the tip, the hairs

deciduous with age; corolla campanulate, about 3.5 mm long, sparingly stellate-

pubescent externally; stamens included; style short-pubescent.

Type (not seen) in the Berlin Herbarium, collected in Mexico by Ehrenberg.

There is, however, an Ehrenberg specimen in the U. S. National Herbarium

which agrees in all details with the original description and is almost certainly a

specimen of the type collection.

Additional specimens examined:

Mexico: Tapalpa, Jalisco, June 10, 1892, M. E. Jones 121 (M, N).



362 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

The small leaves, the distribution of pubescence, the comparatively small

cymes, and the large flowers all distinguish this species satisfactorily.

34. Viburnura hirsutum Morton, sp. nov.

Sect. Serrata. Ramuli terctcs, juventute hirsuti, pilis simplicibus vel stellatis

sessilibus 2- to 4-radiatis glandulis rubris intermixtis, dcmum glabrati; petioli

dense hirsuti; laminae foliorum rhombeae, magnae, apice breviter acuminatae,

basi subcordata integrae sursum pauUulum serratae (dentibus brevibus vix

glandulosis), supra dense strigosae, subtus sparse glandulosae, stellato-pubes-

centes, pilis sessilibus, paucis, pauciradiatis; pedunculi dense hirsuti ct glandulosi;

bracteac lineares, apice acutae, extus substrigosae; cymae radii dense hirsuti,

rubroglandulosi; bracteolae lineares, pilosae et glandulosae; calycis tubus dense

viscoso-glandulosus, hirsutus; calycis lobi deltoidei, acuti, dense strigosi; corolla

rotata, glabra; stamina exserta; stylus pubesceus.

Branchlets terete, up to 2.5 cm thick, glabrous, the young twigs of the season

densely hirsute (hairs simple or stellate, 2- to 4-branched, sessile, mixed with red

glands), the internodes very short, up to 2 cm long; buds glabrate, shining; leaves

near the ends of the branchlets only, opposite, petiolate, the petiole short (about

1 cm long), very densely hirsute like the branchlets; blades rhombic, large, up to

12.5 cm long and 9 cm wide, sharply short-acuminate at apex, subcordate at base,

entire below, slightly serrate toward the apex (the teeth low, scarcely glandular)

,

densely strigose above, beneath paler, sparsely glandular and stellate-pubescent,

the hairs sessile, with few long, spreading branches; principal veins about 7, once

or twice furcate; peduncle 3 to 3.5 mm long, very densely hirsute and glandular;

bracts at base of inflorescence subpersistent, linear, about 10 mm long, 1 mm wide,

acute at apex, substrigose externally; cyme twice compound, up to 3 cm high and
6 cm wide, the primary rays 7, about 1.5 cm long, the secondary very short, all

densely hirsute, red-glandular; bractlets of inflorescence subpersistent, linear,

pilose and glandular; calyx tube 1.5 to 2 mm long, densely viscid-glandular and
hirsute; calyx lobes deltoid, about 1 mm long, acute, densely strigose; corolla

rotate, 3 mm long, glabrous, the lobes broadly rounded; stamens exserted, the

filaments about 5.5 mm long, glabrous; style short-pubescent.

Type in the U.S. National Herbarium, no. 1,012,274, collected at Cerro La
Raya, Dist. Cuicatlan, Oaxaca, Mexico, alt. 2,500 meters, Apr. 15, 1919, by
Conzatti and Gomez (no. 347G).

This remarkable species, which has no near relative, is known from the single

collection cited.

25. Viburnum stenocalyx (Oerst.) Hemsl. Biol. Centr. Amer. Bot. 2: 3. 1881.

Oreinotinus stenocalyx Oerst. Naturhist. For. Kjobenhavn Vid. Medd. 1860:
285. 1861.

Branchlets densely tomentose, the hairs matted, stellate, sessile, with many
long, spreading branches; leaves opposite, petiolate, the petiole canaliculate, up
to 1 cm long, densely stellate-tomcntosc; blades ovate-lanceolate or rarely obo-

vate, the larger about 9 cm long by 4 cm wide, rounded at base, acute at apex,

conspicuously dentate, the teeth very numerous, extending almost to the base of

the blade, paler beneath, thinly substrigose above (the hairs usually simple,

sometimes furcate at the base, rarely stellate, with 3 to 5 antrorse branches),

stellate-pubescent beneath (the hairs sessile, with long silky branches, chiefly on

the veins and veinlets), conspicuously ciliate; primary veins about 6, arcuate-

ascending, slightly impressed above and elevated beneath, reaching the margin;

peduncle about 2 cm long, densely tomentose like the branchlets; bracts at base

of inflorescence leaflike, persistent, linear-oblanceolate or oblanceolate, about 17

mm long, about 2.5 mm wide above the middle, narrowed at base, pilose, entire;

cyme up to 13 cm wide, 5 cm long, 3 to 4 times compound, the primary rays 6 or 7,

up to 2.7 cm long, the secondary much shorter, all densely tomentose like the
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branchlets, glandular; terminal flowers sessile, lateral pedicellate, the pedicels

very short; bractlets subtending the flowers linear, pilose, ciliate, longer than

the calyx tube; calyx tube 1 to 1.25 mm long, glabrous or with a few hairs toward

the apex, glandular; calyx lobes oblong, 1 to 1.75 mm long, obtuse at apex,

glabrous or with a few scattered hairs, ciliate; corolla campanulate, 2.5 to 3 mm
long, glabrous or with a few scattered hairs, the lobes rounded; style white-

villoua at base; stigmas 3, capitate; fruit black, ellipsoidal, somewhat fleshy,

about 7 mm long, 5 mm wide, and 4 mm thick, slightly sulcate ventrally, the

intrusion very conspicuous, long-stalked.

Type in the Copenhagen Herbarium, collected in Mexico by Ehrenberg. An
Ehrenberg collection in the herbarium of the University of California is probably

part of the type material.

Additional specimens examined:

Mexico: Canada, above Contreras Station, Federal District, alt. 2,400

meters, Sept. 17, 1906, Pringle 10310 (C, Co, F, G, M, N, Y). By
streams, base of Sierra de Ajusco, Federal District, alt. 2,250 meters,

September-October 1896, Pringle 6569 (C, F, G, M, N, Y). Thickets

near Eslaba, Federal District, alt. 2,400 meters, Nov. 13. 1903, Pringle

11 466 J-^ (Co, F, G, N). Cerro de las Nalgos, Morelia, alt. 2,300 meters,

January 1910, Nicolas (N). Woods, Eslaba, Valley of Mexico, Federal

District, alt. 2,400 meters. May 18, 1901, Pringle 9373 (G, N, Y).

Ixtaccihuatl, March-July 1903, Pur-pus 163 (C, G, M, N).

This distinctive species has previously been misidentified as Viburnum stellatum

(Oerst.) Hemsl., to which it is scarcely related. The original material of V.

stenocalyx has unusually long calyx lobes but is not otherwise distinguishable

from the other specimens here cited.

26. Viburnum microcarpum Schlecht. & Cham. Linnaea 5: 170. 1830.

Viburnum microcarpum var. evanescens Greenm. Proc. Amer. Acad. 35: 313.

1900.

Tree 4.5 to 6 meters high; branches glabrous, shining, 3 to 3.5 mm thick, with

long internodes; branchlets white-tomentose when young, the hairs stellate,

matted; leaves opposite, borne chiefly on short lateral branchlets, petiolate, the

petiole up to 1 cm long, very densely stellate-tomcntose, the hairs white, sessile,

many-branched; blades rhombic, obovate, or broadly ovate, the larger up to 9

cm long and 7.7 cm wide, subcordate or rounded at base, merely acute at apex,

conspicuously serrate (the teeth numerous, up to 15 on each side), entire toward the

base, hero with a few marginal glands, deep green above, glabrous (even when
young) except on the sunken midvein, reticulate-veined, cano-tomentose beneath,

the hairs stellate, sessile, many-branched; primary veins 6 or 7, impressed above,

elevated beneath, straight, running to the marginal teeth; peduncle variable in

length, very short or up to 3.4 cm long, pubescent like the branchlets; bracts at

base of inflorescence not seen; cyme large, up to 10.6 cm wide and 5 cm long,

thrice compound, the primary rays about 7, up to 3 cm long, the secondary much
shorter, all rather sparsely stellate-pubescent, glandular; terminal flowers sessile,

the lateral short-pedicellate; bractlets subtending the flowers linear, shorter than

the calyx tube; calyx tube cylindric, about 3 mm long, glabrous or minutely

glandular; calyx lobes short, about 0.5 mm long, obtuse or acute, sparsely

ciliate; corolla white, subrotate, about 5 mm wide, 3 mm long, glabrous; filaments

exserted, about 3 mm long, glabrous; anthers oval, about 1 mm long; style

villous; fruit black, very small (3.5 to 4 mm long, 3.5 mm wide, and 3 mm thick),

slightly fleshy (the juice red), deeply sulcate ventrally, the intrusion large,

conspicuously bilobed.
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Type collected between Jalapa and San Miguel del Soldado, Veracr\iz, by
Schiede.

Additional specimens examined.

Mexico: Type collection (M, Y). San Miguel del Soldado, Veracruz, alt.

1,800 meters, Apr. 20, 1899, Pringle 8172 (type coll. of var. evanescens

Greenm.; C, Co, F, G, M, N, Y). Jalapa, Veracruz, April 1838, Linden

529 (K). Chinantla, Puebla, alt. 2,100 meters, Mav 1841, Liebmann
(Co, K).

The original material of V. microcarpum is a mixture of two species, one (in

the flowering stage) with orbicular, subcordate, sinuate-denticulate leaves,

stellate pubescent above, the other (in fruiting condition) with rhombic or

obovate, serrate leaves, glabrous above. Although the original description

contains almost equally characters derived from both elements, the species should

be typified on the fruiting material, as indicated by the author's choice of the

peculiarly appropriate specific name, microcarpum, the fruits being in fact the

smallest known for any tropical member of the genus. In this fruiting material,

the glabrous condition of the upper surface of the leaves is not a matter of age, as

shown by Liebmann's specimens, in which even the youngest are without a trace

of pubescence above. Moreover, the pubescence of the under leaf surface is not

quite the same. The differences in leaf shape and dentition are also consi)icuous.

The other component of the original species has been described as V. tiliaefolium

(Oerst.) Hemsl. on specimens collected by Sartorius.

27. Viburnum tiliaefolium (Oerst.) Hemsl. Biol. Ccntr. Amer. Bot. 2: 3.

1881.

Oreinotinus tiliaefolius Ocrsi. Naturhist. For. Kjobenhavn Vid. Medd. 1860:
282. 1861.

Viburnum microcorpum Schlecht. & Cham. Linnaea 5: 170. 1830, in part.

Branches sulcate, about 5 mm thick, glabrous; branclilets densely steliate-

tomentose when young, the hairs sessile, mostly with numerous short spreading

branches; bud scales densely pubescent; leaves opposite, petiolate, the petiole up
to 1.6 cm long, densely stellate-tomentose; blades broadly ovate or suborbicular,

the larger up to 16 cm long and 11.5 cm wide, subcordate at base, acute at apex,

sinuate-denticulate (the teeth numerous, very short, passing into marginal glands

toward the base), densely stellate-pubescent above (the hairs sessile, few to many-
branched), pale beneath with a very dense pubescence of stellate, sessile or

stipitate many-branched hairs; primary veins 6 or 7, conspicuously elevated

beneath, running to the marginal teeth; peduncle variable in length (0.7 cm to

4.2 cm long), densely pubescent like the branches; bracts at base of inflorescence

not seen; cyme large, 3 to 4 times compound, spreading, up to 11 cm broad and
5 cm long, the primary rays 5 to 7, up to 3 cm long, the secondary much shorter,

all rather densely stellate-pubescent, sparingly red-glandular: terminal flowers

sessile, the lateral pedicellate; bractlets subtending the flowers linear, very small,

shorter than the calyx tube; calyx tube subcylindric, about 2 mm long, red-

glandular, bearing a few small hairs toward apex; calyx lobes short (0.75 to 1 mm
long), obtusish, sparsely pubescent on the back, ciliate; corolla about 5 mm wide,

2 to 3 mm long, glabrous; stamens slightly exsertcd, glabrous; style villous;

stigmas 3, conspicuous; fruit black, ellipsoidal, 5 to 6 mm long, 3.6 mm wide, and
3 mm thick, the intrusion prominent, bilobcd.

Type in the Copenhagen Herbarium, collected between Mirador and Jalapa,

Veracruz, July 1842, by Sartorius.

Additional specimens examined:
Mexico: Jalapa, Veracruz, Schiede (G, M, Y). Orizaba, July 1857, Mohr

(N); June 1855, Botteri 983 (K).
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This species is discussed under V. microcarpum. The Liebmann specimen

referred to this species by Oersted is a quite different and probably undescribed

species.

A specimen collected at Honey Station, Pucbla, by Pringle (no. 10807; G)
probably represents a new species of this relationship also.

28. Viburnum rhombifolium (Oerst.) Hemsl. Biol. Centr. Amer. Bot. 2: 3.

1881.

Oreinotinus rhomhifolius Oerst. Naturhist. For. Kjobenhavn Vid. Medd. 1860:

282. 1861.

Brauchlets slender, about 3 mm in diameter, glabrous and shining in age,

pubescent when young, the hairs stellate, sessile, with numerous spreading

branches; buds sparingly stellate-pubescent; leaves opposite, petiolate, the

petiole up to 12 mm long, channelled above, densely stellate-pubescent, sparingly

red-glandular; blades large, rhombic-ovate, the larger about 14 cm long and 9 cm
wide, slightly attenuate toward apex, rounded at base, conspicuously and regu-

larly sinuate-dentate from base to apex (the teeth glandular), stellate-pubescent

above (the hairs sessile, with 2 or 3, rarely 5, long, spreading branches), more

densely pubescent beneath, the hairs stellate, sessile, many-branched, the branches

more than 10, spreading; primary veins about 6, straight, reaching the margin;

peduncle terete, 3.5 to 4 cm long, pubescent like the young branchlets; bractlets at

base of inflorescence linear, not leafhke, subpersistent, about 5 mm long, densely

stellate-pubescent externally, glabrous on the inner surface; cyme thrice com-

pound, about 4 cm long and 7 cm wide, the primary rays 5 or 6, up to 2.2 cm long,

the secondary short, stellate-pubescent like the branchlets, conspicuously red-

glandular; bractlets of inflorescence linear; calyx tube cylindric, 2 mm long,

glabrous, sparingly glandular; calyx lobes elongate-triangular, 1.5 mm long, acute,

erect, glabrous except for a few cilia; corolla rotate-campanulate, about 3 mm long,

glabrous; stamens exserted, the filaments about 3 mm long, glabrous; style

densely short-pubescent.

Founded on two specimens in the Kew Herbarium, collected on Mount Orizaba,

Veracruz, Mexico, by Linden (no. 531), August 1838, and by Galeotti (no. 2667),

June-October 1840, mounted on the same sheet, which are very similar. The one

collected by Galeotti may be designated as the type.

This species is known only from these two collections.

29. Viburnum pubescens (Ait.) Pursh, Fl. Amer. Sept. 1:202. 1814.

Viburnum dentatum var. pubescens Ait. Hort. Kew. 1: 372. 1789.

Two specimens from central Mexico are tentatively referred to this common

species of the eastern United States: Near Toluca, April 1834, Andrieux 341 (K)

and San Bartolo, Federal District, May 1928, Lyonnet 331 (N). The determina-

tion of their actual relationship to the various forms of Viburnum pubescens must

await further study,

30. Viburnum stellatum (Oerst.) Hemsl, Biol. Centr. Amer. Bot. 2: 3. 1881.

Oreinotinus stellatus Oerst. Naturhist. For. Kjobenhavn Vid. Medd. 1880:

292. 1861.

Branches terete, 2.5 mm thick, glabrous, shining, with conspicuous lenticels;

branchlets slender, terete, closely stellate-tomentose, the hairs stellate, sessile,

with numerous long, spreading branches; bud scales almost glabrous; leaves

opposite, petiolate, the petioles canaliculate, up to 1 em long, densely tomentose

like the branchlets; blades oval, the larger about 9.5 cm long by 4.7 to 5 cm wide»

cuneate at base, sharply long-acuminate at apex, minutely denticulate, green

above, paler beneath, above with scattered stellate hairs, these few- or many-

(up to 8-) branched, beneath with scattered stellate hairs, these chiefly on the

veins and veinlets; primary veins 5 or 6, impressed above, elevated beneath,,

178103—33—3
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arcuate-ascending, anastomosing toward the margin; peduncle 4 to 5 cm long, 1.5

mm thick, tomentose like the branchlets; bracts at base of inflorescence leaflike,

petiolate (the petioles about 5 mm long), the blade about 1.5 cm long, pubescent

like the leaves; cyme twice or thrice compound, about 5 cm across, the primary-

rays 6 or 7, up to 2 cm long, densely tomentose, the secondary rays shorter;

terminal flowers sessile, the lateral short-pedicellate; bractlets subtending the

flowers small, linear, shorter than or equaling the calyx tube, sparsely hairy;

calyx tube obeonic, glabrous or with a few short simple hairs, sparsely glandular;

calyx lobes deltoid, concave, about 0.75 mm long, acutish, glabrous on the back,

ciliate; corolla about 5.5 mm wide, 3 mm long, glabrous or with a few scattered

hairs, the lobes rounded; filaments glabrous, about 2.5 mm long; anthers exserted,

oval, about 1 mm long; style glabrous.

Type in the Copenhagen Herbarium, collected on Mount Orizaba, Mexico,

alt. 2,600 meters, September 1841, by Liebmann (no. 7806).

The second specimen cited by Oersted (Volcdn Irazij, Costa Rica, alt. 2,700

meters, January 1847, Oersted 7819; Co) is not identical with the type from
Orizaba and may represent a distinct species or variety. Further material is

necessary to make a proper decision.

Viburnum stellatum is not closely related to any other Mexican or Central

American species, and when better known will probably be found to represent a
distinct section or subsection of the genus.

DOUBTFUL SPECIES

ViBUBNUM PARviFLORuM Mart. & Gal. Bull. .Acad. Brux. 11': 243. 1844.

Founded on GaleoUi 7138, collected at Zacatepec, Oaxaca, Mexico. No
specimens have been examined.
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PREFACE

The accompanying paper by Ellsworth P. Killip, associate curator,

division of plants, United States National Museum, contains descrip-

tions of numerous new species of Pilea^ a genus of the family Urti-

caceae, which reaches its greatest development in the West Indies

and western South America. As a member of three botanical expe-

ditions to the Andes, Mr. Killip made extensive field observations

and assembled a large series of specimens. These, with the rich col-

lections in the more important herbaria of the United States and

Europe, have served as the basis of a thorough revision of the genus

as represented in the Andes ; but publication of the complete manu-

script being unavoidably delayed, it seems desirable to publish de-

scriptions of the new species in the meantime. Of the 111 species

treated in the key, 30 are here first described, three are renamed, and

two are raised from varietal to specific rank with change of name.

Frederick V. Coville,

Curator, United States National Herbarium,
m
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NEW SPECIES OF PILEA FROM THE ANDES

By Ellsworth P. Killip

INTRODUCTION

As a result of recent botanical exploration in the Andes of South

America, there has been assembled a large number of specimens of

the urticaceous genu^ Pilea. In the course of studying this material

I have prepared a monograph of all the Andean species, giving a

key, descriptions of the new species as well as diagnoses of those

already known, and a complete citation of the synonymy and of the

herbarium specimens examined. Since the publication of this manu-

script is unavoidably delayed, it seems desirable to publish at the

present time descriptions of the new species, and with these a key

to all the Andean species, in order to show better the relationship of

the new ones. The area covered embraces the whole of Venezuela,

Colombia, Ecuador, Peru, Bolivia, and Chile, including the low-

lying regions as well as the cordilleras. In view of the restricted

character of the present paper, it is not possible to discuss the

synonymy or to give in detail the geographical distribution of the

species previously described.

The method of treating the genus here followed is mainly that of

Weddell,' although admittedly it is rather artificial and perhaps

does not indicate the true interrelationship of the species. Many of

the species being dioecious, our present knowledge is often based

solely on one kind of plant—the staminate or the pistillate—so that

a more natural grouping, such as one based on the shape of the

staminate perianth or the shape and size of the achenes, is not at

present practicable.

In the course of these studies I have examined material in most

of the principal herbaria ^ of Europe and this country, and I wish

'Arch. Mus. Hist. Nat. (Paris) 9: 172-277. 1856-57; DC. Prodr. 16 ': 32-235.

1869.
' The herbaria in which specimens cited in the present paper have been seen

are indicated thus: B, Botanisches Museum, Berlin; BM, British Museum

(Natural History) ; F, Field Museum of Natural History; G, Gray Herbarium

of Harvard University; Gen, Jardin Botanique, Geneva; K, Royal Botanic

Gardens, Kew ; Ma, Jardfn Botfinico, Madrid ; N, U. S. National Museum ;
Par,

Museum d'Histoire Naturelle, Paris; Ph, Academy of Natural Sciences, Phila-

delphia; Y, New York Botanical Garden.
367
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to express to the directors of these institutions my appreciation of
their generous cooperation.

KEY TO THE GROUPS AND SPECIES

Leaves all entire, sometimes obscurely crenulate in P, serpyllaoea and P. nitida^
Plants usually monoecious.

Leaves faintly 1-nerved, less than 1 cm long i. Miceophyllae.
Leaves S-nerved or triplinerved, usually more than 1 cm long_ II. Pabiotamab.

Leaves (at least the larger one of a node) toothed.
Leaves pinnately 1-nerved (no pair of secondary nerves more prominent

than the others) HI, Fallacbs.
Leaves (at least the smaller one of a node) 3-nerved or triplinerved.
Leaves of a node dissimilar or very unequal (sometimes similar and sub-
,

.

equal in P. flexuosa), the larger more than twice as long as the smaller.
Plants mainly dioecious.

Stipules inconspicuous, less than 3 mm long, soon deciduous.
Leaves appearing to be in fours at the nodes, owing to the presence

of a very short branchlet bearing a pair of leaves at its base (im-
perfectly so arranged in P. welerhaueri) IV. Divebsifoliab.

Leaves otherwise.

Smaller leaf of a pair oblique, subentire; pistillate cymes ses-
sile y Impamfouae.

Smaller leaf symmetrical, toothed, rarely subentire
; pistillate cymes

pedunculate VI. Cbntbadenioidbae.
Stipules conspicuous, 3 mm long or more, persistent VII. Flexuosae.

Leaves of a node similar and equal, or if unequal the larger not more than
twice as long as the smaller.

Leaves averaging not more than 2 cm long (longer in P. jamesomana and
P. filipes) ; slender, usually prostrate plants, the branches scarcely 10
cm long, the leaves usually densely massed at the ends of the
branches (see also P, nummularifolia) VIII. Dauciodorab.

Leaves averaging much more than 2 cm long; erect herbs or shrubs,
more than 10 cm high (or the stem repent with elongate branches) ^

the stem usually leafy throughout.
Plant glabrous throughout.

Staminate flowers in dense globose heads, these solitary and ter-
minating slender elongate peduncles or forming a once- or
twice-branched panicle

;
pistillate flowers in sessile or subsessile

cymes shorter than the adjacent petioles (cymes diffusely
branched in P. minutiflora) ix. Capitellatae.

Staminate flowers in simple or decompound, usually diffuse cymes,
the pistillate inflorescence similar X. Multitloeah.

Plant pubescent throughout, or at least with some indument on
either stem, petioles, leaves, or inflorescence.

Staminate inflorescence compact, the peduncle longer than the
branches; flower heads unisexual xi. Moujbs.

Staminate (or androgynous) inflorescence diffusely branched or, if
compact, longer than the peduncles. Plant dioecious or monoe-
cious _ XII. PUBESOBNTES.
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I. MiCROPHYLLAE

Stem succulent; leaves fleshy, the petiole much shorter than the blade.

Cymes sessile or subsessile ; leaves, at least the larger of a pair, obovate or

oblong, cuneate.

Cystoliths not elevated, very faint on under surface of leaves
;
plant suberect,

up to 30 cm high (throughout Tropics)— 1. P. microphylla (L.) Liebm.

Cystoliths strongly elevated, conspicuous on both surfaces of leaves; plant

lax, the branches 50 cm long or more (Peru).

2. P. foliosa Killip, sp. nov.

'Cymes pedunculate, the peduncles usually longer than the leaves ; leaves nearly

globular, appearing orbicular when dry. rounded at base.

3. P. serpyllacea (H. B. K.) Wedd.

Stem not succulent, filiform ; leaves not fleshy, the petiole equaling or exceeding

the blade 4:. P. hemiarioides (Sw.) Lindl.

II. Pabietabiak

Staminate flowers borne singly or in pairs ; leaves cordate, less than 5 mm long

(Peru) 5. P. nerteroides Killip.

Staminate flowers in unisexual or androgynous cymes ; leaves not cordate, at

least 5 mm long (sometimes smaller in P. nitida).

Flower clusters sessile, axillary (Peru) 6. P. nitida Wedd.

Mower clusters forming panicles, cymes, or spikes.

Cystoliths on lower surface of leaves none or few and inconspicuous

(Venezuela and Colombia).

Staminate flowers bracteate; stipules more than 2 mm long, persistent;

leaves densely hirsute 7. P. lindeniana Wedd.

Staminate flowers ebracteate; stipules less than 2 mm long, soon decid-

uous; leaves glabrous or daringly hirsute.

Plant slender, the cymes androgynous, shorter than the petioles;

branches almost destitute of cystoliths.

^
8. P. rhombea (L. f.) Liebm.

Plant stout, the cymes unisexual, longer than the petioles; branches

densely covered with cystoliths 9. P. alsinifolia Wedd.

•Cystoliths on lower surface of leaves numerous, conspicuous.

Leaves sessile or subsessile (Colombia) 10. P. argentea Killip.

Leaves distinctly petioled.

Segments of staminate flowers mueronulate; cystoliths yellowish (Vene-

zuela) 11- I*, tatei Killip, sp. nov.

Segments of staminate flowers not mueronulate ; cystoliths white.

Leaves ovate; petioles 1 cm or more long (Colombia).

12. P. aenea Killip, sp. nov.

Leaves linear-oblong; petioles less than 1 cm long (Ecuador or Peru).

13. P. ang'ustata Killip, sp. nov.

III. Fallaoes

Petioles more than 1 cm long, longer than the adjacent peduncles (Colombia).

Plant glabrous ; staminate inflorescence subtended by an involucre of persist-

ent or deciduous bracts, the perianth lobes long-tipped.

14. P. lippioides Killip.

Plant pubescent above (staminate inflorescence unknown).

15. P. obetiaefolia Killip.

12042—35 2
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Petioles not more than 1 cm long, shorter than tlie adjacent peduncles.
Leaves of a node equal or nearly so, more than 3 times as long as broad.
Stem strigillose above; leaves strigillose on nerves beneath (Ecuador).

16. P. hitchcockii Klllip.

Stem and leaves glabrous (Bolivia).

Leaves ovate-lanceolate or oblong-lanceolate, distinctly petioled, coarsely
crenate-serrate, the teeth ascending 17. P. sublobata Rusby.

Leaves narrow^ly obovate or oblanceolate, sessile or subsessile, sharply
serrate, the teeth divaricate 18. P. pauciserrata Killip.

Leaves of a node unequal, less than 3 times as long as broad.
Plant glabrous throughout; leaves up to 1.2 cm long (Ecuador).

19. P. trichosanth.es Wedd.
Plant with stem and usually leaves pubescent.

Larger leaves 2 to 5 cm long, with 7 to 10 serrations to a side; coarse,

suberect suffrutescent herb 20. P. fallax Wedd.
Larger leaves 0.8 to 2 cm long, with 4 to 6 serrations to a side; slender,

lax herb (Colombia) 21. P. vegasana Killip, sp. nov.

IV. DiVERSIFOLLVE

Branches and petioles glabrous ; stipules less than 2 mm long.

Larger leaves more than 4 mm wide (Peru)__ 22. P. nutans (Poepp.) Wedd.
Larger leaves not more than 4 mm wide.

Cymes sessile
; leaves about as broad as long, 3-toothed at apex ; sepals bear-

ing cystollths (Ecuador) 23. P. myriophylla Killip, sp. nov.
Cymes pedunculate; leaves prevailingly much longer than broad, several-

toothed; sepals without cystollths (Peru).

Leaves with conspicuous cystollths; larger leaves with only 4 or 5 faint
secondary nerves 24. P. diversifolia Wedd.

Leaves without cystoliths ; larger leaves with 8 or more secondary nerves,
these prominent beneath 25. P. weberbaueri Killip, sp. nov.

Branches and petioles densely pubescent ; stipules more than 2 mm long (Peru).
Leaves up to 6 mm long and 4 mm wide, the cystoliths conspicuous.

26. P. pulegifolia (Poir.) Wedd.
Leaves much larger, the cystoliths faint beneath.

27. P. ramosissima Killip, sp. nov.

V. Impaeifoliab

Larger leaf suborbicular, not more than 1.5 cm long, rounded.

28. P. filicina Killip.

Larger leaf ovate, obovate, or oblanceolate, more than 1.5 cm long, acute or
acuminate, rarely subacute.

Smaller leaf more than 7 times shorter than the larger leaf; larger leaves
strongly oblique.

Cystoliths linear and punctlform on upper surface of leaves, conspicuous;
larger leaves ovate or elliptic-ovate, more than 3 cm wide (Peru).

29. P. bassleriana Killip, sp. nov.
Cystoliths all linear on upper surface of leaves, faint; larger leaves ob-

lanceolate, less than 3 cm wide (Colombia)-— 30. P. daguensis Killip.

Smaller leaf proportionately longer ; larger leaves symmetrical or nearly so.

31. P. imparifoUa Wedd.
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VI. Centbadenioideab

Plant with stem and under side of leaf nerves pubescent (western coastal

Colombia).

Leaves crenate-serrate, the teeth rounded, ascending; nerv^ not whlte-

fasciate 32. P. trianaeana Wedd.

Leaves, at least the larger, sharply serrate,' the upper margin of teeth nearly

normal to midnerve; nerves white-fasciate above.

Larger leaf caudate-acuminate, 10- to 12-toothed on each side, the petioles

slender, about 1 cm long 33. P. centradenioides Seem.

Larger leaf acuminate, 14- to 16-toothed on each side, sessile or short-

petioled 34. P. seemannii Killip.

Plant glabrous throughout.

Larger leaf not more than 3.5 cm long.

Achenes more than 1 mm wide, strongly costate at center of each face

(Peru) 35. P. costata Killip, sp. nov.

Achenes not more than 1 mm wide, ecostate.

Leaves 3-nerved, the cystoliths on upper surface punctiform (Peru).

36. P. picMsana Killip, sp. nov.

Leaves triplinerved, the cystoliths on upper surface linear (Colombia).

37. P. rojasiana Killip, sp. nov.

Larger leaf more than 3.5 cm long.

Cystoliths of leaves stellate, 3-rayed 38. P. crugeriana Wedd.

Cystoliths of leaves simple, either linear, fusiform, or punctiform.

Larger leaves more than 3.5 cm wide, more than 5 times longer than the

smaller leaves (Peru) 39. P. haenkei Killip, sp. nov.

Larger leaves not more than 3.5 cm wide, less than 5 times longer than

the smaller leaves.

Teeth of leaves with filiform tips ; cystoliths on upper surface of leaves

more than 0.5 mm long (Peru).

40. P. macrocystolithica Killip, sp. nov.

Teeth of leaves not flliform-tipped ; cystoliths of leaves not more than

0.5 mm long.

Staminate inflorescence subumbellate, borne on long filiform pedun-

cles, the flowers long-pediceled (Colombia).

41. P. hydrocotyliflora Killip, sp. nov,

Staminate inflorescence cymose or cymose-paniculate, the flowers ses-

sile or subsessile.

Perianth of staminate flowers 2 ram wide or more, the lobes with

long subulate tips (Colombia).

42. P. macrantha Killip, sp. nov.

Perianth of staminate flowers smaller, the lobes at most short-

mucronulate (Ecuador; Colombia?),

43. P. tetrapoda Killip, sp. nov.

VII. Flexuobae

Stem herbaceous, succulent, straw-colored; leaves broadly ovate, rounded or

cordate at base (Colombia and Ecuador) 44. P. flexuosa Wedd.

Stem woody ; leaves elliptic-lanceolate or ovate-lanceolate, narrowed at base

(Bolivia) 45. P. cymbifolia Rusby.
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VIII, Dauciodorae

Loaves incised-serrate or coarsely crenate-dentate ; cymes androgynous.

Plant pubescent ; leaves incised-serrate (Venezuela) . 46. P. urticella Wedd.
riant glabrous; leaves coarsely crenate-deutate (Peru).

47. P. lamioides Wedd.
Leaves serrulate or crenate-serrulate (sharply serrate in P. serratifoHa) ; cymes

usually unisexual.

Pistillate cymes sessile.

Leaves orbicular, serrulate (Peru) 48. P. dombeyana Wedd.
Leaves ovate, sharply serrate (Ecuador) 49. P. serratifolia Wedd.

Pistillate cymes with slender peduncles ; leaves ovate or spatulate (suboibicu-

lar in P. pusiUa).

Stem densely pubrncent 50. P. strigosa Wedd.
Stem glabrous.

Cystolitlis on lower surface of leaves punctiform.

Achenes less than 1 mm wide; leaves suborbicular or subreniform,

usually broader than long (Peru) 51. P. pusilla Krause.

Achenes more than 1 mm wide; leaves ovate-lanceolate to rhombic-

orbicular.

Leaves ovate-ianceolate, sharply serrate, the teeth mucronate
;
plants

dioecious (Peru) 52. P. delicatula Killip.

Leaves rhombic-orbicular or rhombic-ovate, crenate-serrate, the teeth

obtuse; plants usually monoecious (Chile).

53. P. elliptica Hook. f.

Cystoliths on lower surface of leaves linear or fusiform (linear and
punctiform in P. filipes).

Stipules not more than 2 mm long, deciduous or subpersistent ; leaves

averaging less than 2 cm long.

Leaves ovate or orbicuhir-ovate, usually broadest below middle,

toothed nearly to base, bearing small linear and fusiform cysto-

liths, glabrous 54. P. dauciodora Wedd.
Leaves spatulate or rhombic, toothed only in upper half, bearing

conspicuous Aliform cystoliths, usually sparsely pilosulous.

55. P. leptophylla Killip.

Stipules more than 2 mm long, persistent; leaves averaging at least

2 cm long.

Achenes more than 1 mm long; crenations of leaves undulate
(Ecuador) 56. P. jamesoniana Wedd.

Achenes not more than 1 mm long; crenations of leaves entire

(BoliviaJ 57. P. filipes Rusby.

IX. Capitellatae

Lateral nerves extending scarcely beyond middle of blade (Colombia).

58. P. discolor Killip, sp. nov.

Lateral nerves extending well above middle of blade.

Pistillate inflorescence cymose-paniculate, diffuse (Peru).

59. P. miuutiflora Krause.
Pistillate inflorescence in small, sessile or subsessile cymes.

Plants dioecious.

Cystoliths on upper surface of leaves punctiform; lateral leaf nervea
extending to apex of blade.
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Leaves more than 7 cm long, acute or obtuse at base, bearing punctiform

cystoliths beneath (Bolivia) 60. P. capitellata Wedd.
Leaves less than 7 cm long, cordulate at base, bearing linear, very

conspicuous cystoliths beneath (Colombia)- 61. P. cuprea Krause.

Cystoliths on upper surface of leaves linear or fusiform ; lateral leaf

nerves extending only to upper third of blade.

Leaves broadly ovate, membranous, bearing punctiform cystoliths he-

beneath (Ecuador) 62. P. tungurahuae Killip, sp. nov,.

Leaves rhombic-ovate, subcoriaceous, bearing linear cystoliths beneath

(Colombia) 63. P. rhombifolia KUliPi,

Plants monoecious.

Leaves averaging less than 1 cm wide; plant drying light green (Co-

lombia) 64. P. pennellii Killip.

Leaves averaging more than 1 cm wide ; plant drying dark green.

Stem woody ; leaves ovate, not more than twice as long as wide-

(Peru) 65, P. macbridei Killip.

Stem herbaceous; leaves oblong-lanceolate or elliptic-lanceolate, much
more than twice as long as wide (Chile) 66, P. elegans Gay..

X. MULTIFLOBAE

Petioles very stout, conspicuously winged; leaves at least 12 cm long (Co-

lombia) 67. P. pteropodon Wedd..

Petioles slenderer, not winged ; leaves usually less than 12 cm long.

Leaves coarsely, usually sharply, dentate.

Stipules persistent
;
petioles not more than 1 cm long ; leaves carnose, nar-

rowly lanceolate; stem stramineous in dryiiig__ 68. P. carnulosa W^edd..

Stipules soon deciduous; petioles more than 1 cm long; leaves ovate or

broadly lanceolate; stem darker in drying.

Pistillate cymes diffuse, the peduncles elongate; leaves rounded or cordate

at base; achenes about 1 mm long 69. P. smithii Killip, sp. nov.

;
. Pistillate cymes compact, sessile or subsessile ; leaves usually subcuneate^

at base; achenes less than 0.5 mm long 103. P. hyalina Fenzl.

Leaves not coarsely or sharply dentate.

Cystoliths stellate with 3 rays.

Leaves undulate or minutely denticulate toward apex, the petioles usually

more than 2 cm long (Peru) 70. P. marginata Wedd.

Leaves crenate-serrate to below middle, the petioles loss than 2 cm long

(Venezuela) 71. P. triradiata Killip, sp. nov.

Cystoliths otherwise.

I'etioles (at least the longer of a node) more than 3 cm long; leaves^

caudate-acuminate.

Panicles diffusely branched, at least 5 cm wide; leaves broadly ovate,,

the nerves not reaching to acumen (Bolivia).

72. P. rusbyi (Britton) Killip..

Panicles less than 5 cm wide; leaves ovate-lanceolate or elliptic-

lanceolate, the nerves reaching to acumen (Colombia).

Achenes 1 mm long ; staminate inflorescence borne above the pistillate ;:

leaves 3-nerved 73. P. puracensis Killip.

Achenes 0.5 mm long; staminate inflorescence borne below the'

... ,, pistillate; leaves triplinerved.

74. P. antioquensis Killip, sp. nov.
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Petioles rarely more than 3 cm long.

Leaves broadly ovate, at least 5 cm wide, borne mainly near end of the

simple stem, triplinerved, the lateral nerves arising well above base

(Bolivia) 75. P. buchtienii Killip.

Leaves ovate or ovate-lanceolate, less than 5 cm wide, borne through-

out stem or its branches.

Stem strongly verrucose-roughened, woody ; leaves averaging less than

3 cm long (Peru) 76. P. verrucosa Killip.

Stem smooth, usually herbaceous; leaves averaging more than 3 cm
long.

Lobes of staminate perianth segments apiculate (Colombia).

77. P. apiculata Killip, sp. nov.

Lobes of staminate perianth segments not apiculate.

Staminate inflorescence less than 2 cm long, sessile or subaessile

(Peru).

Leaves lanceolate or oblong-lanceolate, more than twice as long

as broad, sessile or subsessile, usually amplexicaul.

78. P. subamplexicaulis Killip, sp. nov.

Leaves elliptic or ovate-elliptic, less than twice as long as

broad, with well-developed petioles.

79. P. punctata (H. B. K.) Wedd.
Staminate inflorescence more than 2 cm long, pedunculate, often

diffusely cymose-paniculate.

Achenes muriculate, thickened at margin ; leaves narrowly

elliptic-lanceolate, usually more than 4 times as long as

broad (Ecuador) 80. P. attenuata Killip, sp. nov.

Achenes smooth, not thickened at margin; leaves proportion-

ately broader.

Pistillate cymes sessile or short-peduncled, shorter than or

rarely subequal to the adjacent petioles.

Leaves toothed only in upper half (Colombia).

81. P. mutisiana (Spreng.) Wedd.
Leaves toothed nearly to base.

Petioles 3 cm long or more ; branches of inflorescence

alternate; flowers sessile (Colombia and Ecuador).

82. P. myriantha Killip.

Petioles loss than 3 cm long; branches of inflorescence

dichotomous ; flowers pedicellate (Colombia).

Stipules more than 1 mm long; upper surface of

leaves scabrid, densely covered witli elevated

punctiform cystoliths^ 83. P. goudotiana Wedd.
Stipules not more than 1 mm long; upper surface of

leaves smooth, the eystollths all linear or fusi-

form 84. P. losensis Killip, sp. nov.

Pistillate cymes long-peduncled, much longer than the adja-

cent petioles.

Cystoliths on upper surface of leaves more than 0.5 mm
long, coarse, all fusiform ; leaves thick-carnose.

85. P. sufEruticosa Krause,

Cystoliths on upper surface of leaves shorter and finer,

linear, punctiform, or rarely fusiform ; leaves usually

of thinner texture.
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Achenes minute, about 0.5 mm long; leaves obtuse or

short-acuminate (Peru) 86. P, citriodora Wedd.

Achenes large, 1 to 1.5 mm long; leaves long-acuminate.

Stipules 3 to 10 mm long, persistent (Colombia and

Peru) St. P. poeppigiana Wedd.

Stipules less than 3 mm long, soon deciduous.

Leaves oblong-lanceolate to ovate-lanceolate, the

petioles (at least the longer at a node) more

than 1 cm long, the teeth subequal (Peru and

Bolivia) 88. P. multiflora (Poir.) Wedd.

Leaves narrowly lanceolate, sessile or subsessile, the

teeth larger toward apex (Bolivia).

89. P. macrophylla Rusby.

XI. MOLLES

Flowers of staminate inflorescence in a simple globose umbel about 1.5 cm wide,

the pedicels longer than the flowers, densely hirsute (Venezuela),

90, P. mollis Wedd.

Flowers of staminate inflorescence in compact, often globose cymes, the pedicels

usually shorter than the flowers.

Nerves extending to apex of blade; peduncles of staminate heads more than

4 cm long (Venezuela) 91. P. forgeti N. E. Br.

Nerves extending only to upper third of blade
;
peduncles of staminate heads

less than 4 cm long.

Plants monoecious, the staminate inflorescence borne at the lower nodes,

the pistillute at the upptn-; achenes costate (Colombia).

92, P. pittieri Killip.

Plants dioecious, the inflorescence borne mainly at the upper nodes ;
achenes

ecostate.

Leaves ovate, sharply serrate, thin-membranous (Colombia).

93. P. tatamensis Killip.

Leaves rhombic to rhombic-elliptic, rarely broadly ovate, doubly crenate-

serrate, subcamose.

Staminate perianth lobes ovate, merely mucronulate, the mucro about

0.5 mm long (Peru) 94. P. submissa Wedd.

Staminate perianth lobes filiform, about 2 mm long.

Plant suffrutescent ;
petioles more than 2 cm long; leaves ovate or

elliptic-obovate, rounded or cordulate at base, the cystoliths linear

(Venezuela and Colombia) 95. P. latifolia Wedd.

Plant herbaceous ;
petioles not more than 2 cm long ; leaves rhombic-

ovate, usually acute at base, the cystoliths fusiform and puncti-

form (Colombia) 96. P. gallowayana Killip, sp. nov.

XII. PUBESCENTBS

Stem repent or trailing, with nearly equal internodes, leafy and with branches

at every node; leaves all orbicular— 97. P. nummularifolia (Sw.) Wedd.

Stem erect, repent only at base; at least principal leaves ovate or rhombic to

elliptic.

Leaves massed at end of stem or a few, much smaller, at lower nodes ; lower

internodes much longer than upper; inflorescence mainly in upper axils.

Petioles usually more than 2 cm long ; leaves coarsely and sharply dentate,

acuminate; plants dioecious 98. P. acuminata Liebm.
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Petioles usually less than 2 em. long ; leaves creuate-serrate, obtuse or acute-

(acuminate in P. ceratocalyx)
;
plants monoecious.

Upper surface of leaves with cystoliths usually at margin only; leaves-

mainly obovate, rounded ut apex (Venezuela and Colombia).

99. P. involucrata (Sims) Urban.
Upper surface of leaves covered with cystoliths ; leaves ovate or elliptic,,

subacute or acuminate.

Cystoliths on upper surface of leaves punetiform (a few fusiform )^.

elevated, dense.

Leaves acuminate, densely hirsute above (Peru?).

100, P. ceratocaljrx Wedd.
Leaves subacute, glabrous above (Peru and Bolivia).

101. P. spruceana Wedd.
Cystoliths on upper surface of leaves all linear or fusiform, scarcely

elevated, sparse 102. p. pubescens Liebm.
Leaves of nearly equal size at all the nodes, the internodes subequul ; intlor-

escence (at least pistillate) not confined to upper axils.

Plant annual, slender, with a pellucid stem; cymes androgynous, the
staminate flowers very few (throughout Tropics).

103. P. hyalina Fenzl.
Plant perennial, with a coarse ligneous or subligueous stem.
Leaves narrowly lanceolate, less than 2.5 cm wide, sharply serrate

;
plant

with numerous short, very leafy branches from a main woody stem
(Colombia and Ecuador) 104, P. arguta (H. B. K.) Wedd..

Leaves ovate to ovate-obhmg or oblong-lanceohite, more than 2.5 cm wid'e ;.

plant with a simple or few-branched stem.

Stipules large and persistent, 1.5 cm long or more (Colombia).

105. P. fasciata Wedd^
Stipules smaller, soon deciduous.

Stem densely rufo-hirsute (Peru).

Plants monoecious; leaves short-acunnnate_ 106, P. pavonii Wedd..
Plants dioecious

; leaves caudate-acuminate,

107. P. hirsuta (Pav.) Wedd.,
Stem essentially glabrous, sparingly pubescent in 1\ fflaucophylla

(Colombia),

Lateral nerves close to margin of leaf; leaves tomentose on nerves,
beneath

;
staminate inflorescence much longer than petioles.

108. P. purpurea Killip,,
Lateral nerves a third to halfway between margin of leaf and

midnerve; leaves pilosulous on nerves beneath; staminate in--
' florescence shorter than or subequal to petioles.

Achenes averaging 0.6 mm long; leaves strongly glaucous be-
neath 109. P. glaucophylla Killip, sp. nov..

Achenes averaging more than 1 mm long; leaves at most slightly
paler beneath.

Plants monoecious; leaves ovate, coarsely serrate, the cysto-.
liths linear and fusiform.

110. P. salentana Killip, sp. nov.
Plants dioecious; leaves oblanceolate, serrulate, the cystoliths.

punetiform and fusiform.

Ill, P. castronis Killip, sp. nov..
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DESCRIPTIONS OF NEW SPECIES

2. Pilea foliosa Killip, sp. iiov.

Monoica, f^laborrima, caule ramosissinio, foliis numerosissimis ititegerrirais

vel obscure undulatis disparibus, altero dbttvato bas-i acuto breviter peliolato,

altero subrwiiformi sessili, cystdlithis liuearibus elevatis, tl<iribus $ in axillis

i^uperioribus itlcruujque i?olitariis subsessilibus, 9 so]il;iriis vol 2—4-nis,

achaeniis minutissimis.

Succulent herb with lax branches 50 t<> luU cm long; stipules minute, barely

2 mm long ; leaves of a node unequal and dissimilar, the larger obovate, 5 to

10 mm long, 3 to 4 mm wide, obtuse at apex, acute or subobluse at base, short

(up to 2 mm)-petioled, entire or obscurely undulate, the smaller subreniform,

1.5 to 3 mui wide, sessile, entire, the cystoliths linear, elevated on both sur-

faces, fewer but larger on under surface
;
plants monoecious, the staminate

flowers usually solitary in the upper nodes, subsessile, the pistillate solitary or

in subsessile clusters cf 2 to 4 ; acheaes minute, barely 0.3 nnn long.

Type in the U. S. National Herbarium, no. 1,46;},881, collected in forest at

Carpapata (Tarma Valley), Department of Juiiln, Peru, altitude 3,000 meters,

June 7, 192f), by E. P. Killip and A. 0. Smith (no. 24400). Duplicates at F
and Y.

Distribution: Cenlral Peru, at 1,200 to 3,000 meters altitude.

I»ERu: Junin: Huacapistana, Killip d Smith 21281 (P, N, ¥). Gbanchamayo

Valley, Schunke 498 (F, N), GTS (F), 992 (N).

Although this species occui>ies a place in the foregoing key next to P. micro-

phylla, it probably is more nearly related to P. diversifoUa. The two are of

similar general habit, and the cystoliths on the leaves are almost identical.

The leaves of P. foliosa, however, are entire or \ery obscurely undulate, those

of P. diversifoUa conspicuously toothed.

5. Pilea nerteroides Killli?.

Fiica eordfolia Killip, Jouni. Washington Acad, Sci. 15:50. 1925. Not

P. cordifolia Benth. 1888.

Peru: Huanuco: Tambo de Vaca, alt. 4,200 meters, Macbride 4395 (B, F, type,

K, N).

11. Pilea tatei Killip, sp. nov.

Herba monoica vel dioica glaberrima, foliis ovatis vel subobovatis apice

acuminatis basi subaurioulatis integerrimis imdulatis trinerviis, cystolithls

supra linearibus et fusiformibus obscuris subtus fusiformibus flavescentlbus

conspicuis, intlorescentiis unisexualibus, $ paniculiformibus, floribus in glo-

merulis densis aggregatis, V similibus sed brevioribus.

Plant erect, 30 cm or more high, glabrous throughout; stem simple, succu-

lent ; stipules ovate, about 2 mm long, acute, soon deciduous
;
petioles 1 to 2.5

cm long, slender, those of a node subequal ; leaves ovate or slightly obovato, 3

to 6 cm long, 2 to 4 cm wide, acuminate at apex, subauricular at base, entire

or undulate, 3-nerved (lateral nerves extending to apex of blade, the nerves im-

pressed above), subcoriaceous, dark green, the cystoliths of upper surface

linear and fusiform, faint, those of lower surface fusiform, yellowish, con-

spicuous ; plants monoecious or dioecious, the inflorescences unisexual, borne

In nearly all the axils; staminate flowers in dense, sessile glomerules about

6 mm wide, forming few-branched panicles, the panicles much longer than the

petioles, the branches very slender, the perianth about 1.5 mm wide, the lobes

mucronulate (teeth 0.2 mm long), the anthers ovate, 1 mm long; pistillate

12042—36 3
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flowers in loosely llowered clusters, forming panicles similar to but shorter (uu
to 2 cm long) thau the staminate, the perianth segments ovate, unequal ; achenes
ovate, about 0.5 mm long, acute.

Type in the U. S. National Herbarium, no. 1,230,887, collected in humid
forest, Cerro de Turumiquire, State of Anzoatequi, Venezuela, altitude 2 200
meters, in 1925, by G. H. H. Tate (no. 100). Additional material bears Tate's
numbers 187 and 188.

On the basis of the entire leaves P. tatci is placed at this point, though per-
haps it is more closely related to P. machridei and P. punctata.

12. Pilea aenea Killip, sp. nov.

Herba dioica (?) glaberrima, caulibus crassis, foliis ovatis subobliquis, apice
obtuse acuminatis basi subauriculatis, petiolis elongatls integerrimis trinerviis
crassis, oystolithis supra linearibus et punctiformil>us inconspicuis subtus fusi-
formibus densissimis conspicuis, inOoresceutiis $ subspiciformibus, flcribus in
glomoi-ulis sessilibus densis.

Plant glabrous throughout; stem succulent, stout; stipules soon deciduous;
petioles 1 to 4 cm long; leaves ovate, 2 to 4.5 cm long, 1.2 to 2.7 cm wide ob-
tusely acuminate at apex, subauriculate at base, entire, 3-nerved (lateral
nerves reaching to apex of blade), the upper surface copper-colored, bearing
numerous minute linear and punctiform cystoliths, the lower surface pale
bennng conspicuous fusiform cystoliths; plants dioecious (?); staminate
llowers m dense remote glomerules about 2 mm in diameter forming a «pike
or a once-branched panicle, the perianth subglobose in bud, covered dorsallv
with linear cystoliths.

Type in the Jai-dfn Botfinico, Madrid, collected in Colombia, between 1760
and 1808, by Jose Cclestino Jlutis (no. 1908).
This species is clearly related to P. arycntea, having a similar cvstollthic

marking, but the leaves are ovate, not oblong, and have well-developed petioles.

13, Pilea angustata Killip, sp, uov.
Herba tenuis glaberrima raonoica, foliis angustis lineari-oblongis apice acu-

minatis basi subauriculatis integerrimis trinerviis, cystolithis supra minimis
linearibus inconspicuis, subtus fusiformibus elevatis conspicuis. cvmis unisexu-
ahbus parvls petiolis brevioribus.

Plant slender, 10 to 15 cm high, glabrous throughout; stipules ovate, about
1 mm long, acute, subperslsteut

; petioles 5 to 8 mm long, very slender; leaves
inear-oblong, 1.5 to 3 cm long, 4 to 5 mm wide, acuminate at apex, subauricu-
late at base, entire, 3-nerved (lateral nerves extending to upper quarter of
blade), membranous, bearing numerous obscure linear cystoliths above and
conspicuous elevated fusiform ones beneath; plants monoecious, the cymes
unisexual, subequal to or usually shorter than the adjacent petioles; staminatefloors subglobose in bud, purplish distally, pale proximally, the segments
obtuse pistillate flowers with segments unequal, the largest about 0.3 mm longthe achenes minute, ovate, about 0.4 mm long.
Type in the herbarium of the Museum d'Histoire Naturelle, Paris, collected

In Ecuador or Peru by Grlsar.
i-uut-tieu

Tlie shape of the leaves at once distinguishes this species from others of
this relationship. The cystoliths on the under surface of the leaves are re-
mark-ably uniform In shape and are distributed evenly over the whole surface

It is unfortunate that the locality at which this was collected is so uncertain'
In view of other specimens of the Grisar collection which I have seen I am
inclined to believe that it is from Ecuador rather than Peru
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21. Pilea vegasana Killip, sp. iiov.

Dioica, caule supra pilis crispatis hyaliuis strigilloso, stipulis cordato-

orblculatis persistentibus, foliis grosse serratis inferne integerrimis penDinerviis

supra sparse strigillosis nunc ilisi»aribus dimorphisque, majore rliombeo-lanceo

lato acuio, minore rhombeo-orbiculato vel orbiculato-spathulato, uunc subae-

qualibus et sirailibus, cymis $ snbsessilibus 2-4-floris, segmentis perigouii subae-

aualibus, achaeniis late ovatis.

Slender succulent herb, purplish throughout, repent below, at length erect or

decumbent, with a well-marked central stem up to 25 cm long and numerous

axillary leafy branches, the stem glabroscent below, strigillose above with

crispate hyaline hairs; stipules cordate-orbicular, 1 to 3 mm long, hyaline,

reticulate, persistent
;
petioles filiform, 1.5 to 7 mm Ions ;

leaves usually oblique,

coarsely serrate except in lower third (serrations 4 to 6 to a side), pinnately

1-nerved, with 4 to 7 pairs of lateral nerves, green and sparingly strigillose

with hyaline hairs and faintly marked with fusiform cystoliths above, paler,

usually' conspicuously bluish glaucous, glabrous and marked with larger fusi-

form cystoliths beneath; leaves of a pair unequal and dissimilar (larger leaf

rhombic-lanceolate, 8 to 20 mm long, 4 to 6 mm wide, acute at apex, tapering

at base, the smaller one rhombic-orbicular or orbicular-spatulate, 3 to 7 mm
long, 2 'to 5 mm wide, rounded or acutish at apex, rounded or slightly acute

at base), or the leaves of a pair subequal and similar; plants dioecious; pis-

tillate flowers in subsessile, 2- to 4-flowered heads about as long as the adjacent

petiole; perianth segments subequal, linear, about 1 mm long; achenes broadly

ovate, 1.2 to 1.5 mm long, flattened.

Type in the U. S. National Herbarium, no. 1,356,153, collected along stream

in dense woods, vicinity of Las Vegas (oast of Bucaramanga), Department of

Santander, Colombia (Eastern Cordillera, 2,000 meters altitude), December 23.

1926, by E. l\ Killip and A. C. Hmith (no. 1G043).

Distribution : Eastern Cordillera of Colombia, at an altitude of about 2,600

meters,

Colombia: Santandee: Las Vegas, Killip d Smith 1C020 (G, N, Y), 16025 (G,

N. Y), 1G082 (G, N, Y). llount San Vicente, near Charta. Killip d Smith

18968 (G, N, Y).

This may be only a form of P. fallax with much smaller leaves, although the

specimens cited above have a much different aspect from typical P. fallax. In

the ease of the type specimen and no. 16025, the leaves of a node are very

dissimilar; in the three other sjiecimens they are more nearly alike, aU being

suborbicular.

The general habit of the plant, the indument, conspicuous, persistent stipules,

and the size and shape of achenes are suggestive of P. auriculata, a common

Central American species with distinctly triplinerved leaves.

23. Pilea myriophylla Killip, sp. nov.

Herba elata dioica, ramis numerosis divaricatis, foliis dense aggregatis valde

diversiformibus, cuiusque jugi majore cuneato-obovato apice grosse tridentato

has! attenuato 1-nervio vel obscure triplinervio, cystolithis elongatis linearibus,

cymis 9 .sessilibus, segmentis perigimii anguste triangulatis cystolithis linearibus

ornatis, achaeniis ovatis.

Herb, 40 cm or more liigh, with a main central stem and Jiumerous lax

divaricate branches, glabrous throughout; stipules ovate-triangular, less than

0.5 mm long, soon deciduous; leaves densely crowded on the branches (inter-

nodes not more than 5 mm long), appearing in fours owing to the presence at

each node of a pair of leaves on very short, secondary branches, bearing elongate
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linear cystoliths prominent and elevated benetith, stronply dimornliic, (he larger
leaves cuneate-obovate, up to 6 mm lonp; and 4 mm wide, coarsely 3-toothed at
apex, tapering to a petiole about 1 mm long, 1-nerved or obscurely triplinerved,
the smalloi- )< aves oibicnlar-rfniform, 2 to 3 mm loiiix, 3 to 4 mm wide, entire
or sliallowly toothed, triplinerved; plants dioecious; staminate intlorescence
nnlvnown; pistillate cymes sessile, about 3 mm wide, the segments narrowly
trian.irular, unequal (one twice as long as the others), marked with linear
cystodths; achenes ovate, i to 1.2 mm long.

Type in the herbarium of the Royal Botanic Gardens, Kew, collectetl at
Uarunamaca, Ecuador, by E. Andre (no. KKIGT).
Ecuadok: "4,000-5,000 ft.", Pcarvc (K).
From P, divcniiolia this is readily dislinguishal by the shape of the leaves

and by the sessile cymes.

35. Pilea weberbaueri Killip, sp. nov.
Dioica? glaberrima, stipulis deciduis, foliis inaequalibus et disparibus, niajorl-

bus oblongo-oblanceolatis petiolatis ad apicem 3-5-dentatis nerviis lateralibus
numerosis areuato-ascendentibus proniinentibus, minoribus orbiculato^reniformi-
bus sessilibus vel subsessilibus, floribus 2 in subglobosis capitulis in cymis
corapactis, pedunoulis filiformibus, achaeniis ovatis.

Plant herbaceous, up to 30 em high, glabrous throughout, the stem repent at
base, branched; stipules triangular, 0.5 mm long, soon deciduous: leaves dis-
tinctly opposite or sometimes appearing in threes or fours owing to the presence
at a node of a pair of leaves on very short secondary branches, relatively thin
concolorous, without cystoliths, minutely black-punctate above, the leaves of a
node unequal and dissimilar, the larger leaves oblong-oblanceolate, 7 to 12 mm
long, 3 to 6 mm wide, obtusely acuminate at apex, acute at base, petiolate (up to
2 ram), 3- or 5-tootbed toward apex, penninerved or obscurely triplinerved, the
principal lateral nerves arising near middle of blade, the secondary nerves
numerous (8 or more), arcuate-ascending, prominent beneath, the smaller leaves
orbicular-reniform, 3 to 5 mm long, 4 to 6 mm wide, sessile or subsessile, shal-
lowly 3-toothed at apex, 3-nerved

; plants apparently dioecious
; pistillate flowers

in dense subglobose clusters in compact cymes 5 to mm wide, the peduncles
filiform, up to 8 mm long; perianth segments unequal, Ihe larger about 0.6 mm
long; achenes ovate, about 1 mm long.

Type in the herbarium of the Botanisches Museum, Berlin, collected between
Palca and lluacapistana, Department of Junfn, Peru, altitude 1,900 to 2 000
meters, Jiinuary 7, 1903, by A. Weberbauer (no. 2022).
The leaves of this species resemble rather closely tliose of P. divrrHifolia In

shape, size, and toothing, but cystoliths are wanting on either surface and the
upper side is minutely black-punctate. The foliage is of thinner texture and'
different nervation. The crowding of the heaves, with the short branchlets
at the nodes giving the leaves the appearance of being ternate or quaternate is
not so evident in P. tceUrMucri as in the other representatives of this group
This arrangement prevails, however, at several of the nodes, and as the proposed
species bears so close a resemblance to P. diversifoUa it is tentatively placed In
this group.

It is a pleasure to name this species for Dr. Angust Weberbauer, who has done
so much toward making known the flora of Peru, and who gave generous assist-
ance to Mr. Smith and myself in Lima.

27. Pilea ramosissima Killip, sp. nov.
Planta dioica, raule subligneo ramosissimo glabro. ramis rufo-villosulis stipu-

Ils ovato-orbicuhitis subpersistentibus, foliis aggregirtis crenato-serratis triner-
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viis diversiformibus, cuiiisque jugi majore rhombeo-ovato apice obtuso basi

cuneato petiolato, luinore orbiculato vel ovato-orbiculato subsessili, cystolithis

foliorum linearibus, floribus ? in cymis ca. 10-fl. tenuipedunculatis, acbaeniis

orbk'ulatis laevibus.

Stem elongate, glabrous, with numerous lateral rufo-villosulous branches;

stipules ovate-orbicular, 3 to 4 mm long, subpersistent ; leaves appearing in

fours, owing to the presence at each node of a pair of leaves on short secondary

branches, crenate-serrate (serrations 6 to 8 to a side) except at base, 3-nerved,

glabrous, rufo-villosulous on nerves beneath, unequal and slightly dissimilar,

the larger petiolate (petioles up to 1 cm long, rufo-villosulous), rhombic-ovater

1 to 3 cm long, 0.7 to 1.5 cm wide, obtuse at apex, cuneate at base, the smaller

leaves orbicular or ovate-orbicular, 4 to 5 nun long, subsessile; cystoliths of

leaves linear, elevated and conspicuous above, obscure beneath ; plants dioe-

cious ;
pistillate flowers in about 10-flowered compact cymes up to 5 mm wide,

the peduncles slender, 1 to 1.3 cm long, the perianth pinkish, the segments un-

equal, the lateral about half as long as the middle segment ; achenes orbicular,

about 1 mm wide.

Type in the U. S. National Herbarium, no. 1,192,756, collected at Chaglla,

Department of Huanuco, Peru, altitude about 2,800 meters. May 12, 1923, by

J. F. Macbride (no. 3650). Duplicates at B, F, K.

Distribution : Central Peru, at 2,500 to 2,800 meters altitude.

Peru: Cajamarca: Hualgayoc, Raimondi 7092 (B).

In a report ' upon the large collection of Urticaceae made by Macbride in Peru

I referred this specimen with some hesitation to P. pulegifolia. I have since

had an opportunity of making a direct comparison between this plant and the

type of P. pulegifolia, and now believe that they are not the same. The pro-

posed species differs in having leaves twice as large, with smaller, more numer-

ous teeth. The pubescence of P. pulegifolia is more appressed, and the whole

plant is of a lighter hue.

29. Pilea bassleriana Killip, sp. nov.

Herba crassa monoica vel dioica glaberrima, foliis valde inaequimagnis et

dimorphis, cuiusque jugi majore elliptico ovato-elliptlco vel elliptico-lanceolato

caudato-acuminato basi cuneato vel subrotundato obliquo subsessili vel breviter

petiolato grosse erenato-serrato basi integerrimo triplinervio, minore orbiculato-

reniformi valde obliquo leviter erenato-serrato vel subintegro sessili triplinervio,

cystolithis in paginis ambis deiisis linearibus et punctiformihus, cymis S

dichotomis, in parte repente caulis orientibus, perianthio 4-partito, laciniis breve

apiculatis, cymis 9 ca. 5-floribus, minimis, achaeniis ovatis papulosis.

Coarse succulent herb, up to 50 cm high, terrestrial or on tree trunks, repent at

base, glabrous throughout; stipules triangular-ovate, barely 1 nun long, soon

deciduous ; leaves of a node strongly unequal and dissimilar, the larger elliptic,

ovate-elliptic, or elliptic-lanceolate, 8 to 15 cm long, 2.5 to 7 em wide, caudate-

acuminate at apex, cuneate or subrotund, oblique at base, subsessile or short-

petioled (petiole up to 5 mm long), coarsely crenate-serrate except at base,

triplinerved (lateral nerves extending to apex of blade), dark green above, paler

beneath, densely covered on both surfaces with linear and punctiform cystohths,

punctate beneath, the smaller leaf orbicular-reniform 0.5 to 1.5 cm long, strongly

oblique, sessile, shallowly crenate-serrate or subentire, triplinervetl
;
plants mon-

oecious or dioecious; staminate inflorescence in subdichotomous cymes borne

along the naked rooting portion of the stem, 3 to 4 cm long including peduncle, the

^ Journ. Washington Acad. Sei. 15: 54. 1925.
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perianth subglobose in bud, about 1 mm in diameter, 4-parted, the segments

short-apic'ulate
;

pistillate cymes about 5-flowered, up to 8 mm long; achenes

ovate, about 1 mm long, papillose.

Type in the U, S. National Herbarium, no. 1,463,907, collected in dense forest

at Balsapuerto (lower Huallaga basin), Department of Loreto, Peru, altitude

150 to 350 meters, August 29, 1929, by E. P. Killip and A. C. Smith (no. 28471).

Duplicates at F and Y. Other collections from this locality are Eillip d Smith

28429 (F, N, Y), 28467 (F, N, Y). The description of the stnminate inflorescence

is Ii:isod on Klug 2870, from the same locality.

Distribution : Amazonian Peru, at low elevations.

Peru: Loreto: Santa Rosa below Yurimnguas, Killip & Smith 28993 (N, Y).

Pongo de Manseriche, Dennis {Killip d Smith 29145, N, Y) ; Tessmann 4603

(B), 4667 (E) ; Alexia 6355 (N), 6360 (N). Mouth of Rfo Pastaza, Dennis
(Killip d Smith 29196, N, Y).

In no other South American species is the difference between the loaves at a

node so great. In this respect P. hdssleriana resembles P. ecbolophylla and P.

ilonnell-smithiana of Central America. Both of these have well-developed peti-

oles and differ also in cystolithie marking and other details.

It is a pleasure to name this species for Dr. Harvey M. Bassler, the distin-

guished geologist, our host at Iquitos, who has done much to encourage general

scientific work in the Peruvian montana.

30. Pilea daguensis Killip,

Pilea dendrophila major Wedd. in DC. Prodr. 16 *: 122. 1869.

Distribution : Western Colombia, at low elevations.

Colombia: Without definite locality, but perhaps type material, Triana 889
(B, BM, K, N, Par). El Choco: Tutunendo, Archer 2129 (N), 2172 (N).

El Valle: "Province of Buenaventura, 300 meters", Triana (BM, type,

also type of P. dendrophila major). Santa Rosa, Rio Dagua, Killip 11550
(B, G, N, Ph, Y).

Described as a variety of P. dendrophila Miq. (=P. imparifolia Wedd.),
this plant certainly merits specific rank. Because ot the inappropriateness of

Weddell's varietal name for the species, I am proposing a substitute.

34. Pilea seemannii Killip.

Pilea variegata Wedd. in DC. Prodr. 16': 123. 1869. Not P. variegata Seem.
1854, a transfer of Urtica variegata Spreng.

Distribution : Western Colombia, at low elevations.

Colombia: Locality not definitely established, Triana (B, BM, K, N, Par, type
of P. variegata Wedd.). Cape Corrieutos, Secmann (BM, cited as P. var-
iegata Seem.). El Valle: C6rdoba. Killip 5117 (G, N, Ph, Y).

Seemann transferred Vrtica variegata Spreng. to Pilea, but wrongly asso-

ciated his specimen from Cape Corrientes with Sprengel's West Indian plant.
Vrtica variegata and, therefore, Pilea variegata are doubtless conspecific with
P. sessiliflora Sw., as treated by Weddell.
The type material collected by Triana is variously labeled in different

herbaria, the localities being given as " El Choc6 ", " For(5ts de Barbacoas ",

" Prov. de Barbacoas i Clioco ", and " Prov. Choco et Barbacoas ", the last

being used by Weddell at the place of publication. Sometimes the number
" 888 " is associated with this collection.

35. Pilea costata Killip, sp. nov.

Dioica, glaberrima, foliis trinervis subtus punctatls ad basim crenato-serratis
dissimilibus, majore lanceolato-elliptico acumlnato basi cuneato, minore ovato
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obtuso vel aeutiusculo, cystolithis linearibus dense omatis, cymis 9 sessilibus

vel breviter pedunculatis, segmentis perigonii inaequalibus, achaeniis late ovatis

laevibus costatis.

Succulent herb, the stem repent, at length erect, about 50 cm high, branched

Koward apex, the branches suberect; plant glabrous throughout; stipules less

than 1 mm long, soon deciduous ; leaves of a node unequal and dissimilar, cre-

nate-serrate nearly to base (serrations mucronulate), trinerved, densely covered

on both surfaces with fine linear cystoliths, dark green above, paler and black-

punctate beneath, the larger leaf lance-elliptic, 2.5 to 3.5 cm long, 1.2 to 1.5

<:m wide, acuminate at apex, cuneate at base, the petiole 1 to 1.5 cm long,

the smaller leaf ovate, 1.5 to 2 cm long, obtuse or subacute at apex, subrotund

at base, the petiole up to 5 mm long ;
plants dioecious ; staminate flowers not

i^een; pistillate flowers in sessile or short (up to 5 mm ) -peduncled cymes 3 to 4

:mm wide, the segments unequal, the larger 1 mm long, the others half as

long ; achenes broadly ovate, 1 to 1.2 mm long, 1 mm wide, longitudinally cos-

rate at center of either face, smooth.

Type in the U. S. National Herbarium, no. 1,463,889, collected in dense forest

along the Pichig Trail, near Enenas, Department of Junin, Peru, altitude 1,700

meters, July 1, 1929, by E. P. Killip and A. C. Smith (no. 25638).

The achenes are unusually large for species of this immediate relationship

and are conspicuously costate.

36. Pilea pichisana Killip. sp. nov.

Herba dioica glaberrima subrepens, ramis laxis, stipulis triangularibus decid-

uis, foliis inaequimagnis sed similibus ovato-lanceolatis acutis vel acuminatis

basi rotund'atis vel subacutis fere ad l)asim cuspidulato-crenato-serratis tri-

nerviis, cystolithis punctiformibus, cyniis 9 parvis subsessilibus, achaeniis

anguste ovatis.

Subrepent herb, the branches las, 10 to 20 cm long ; plant glabrous through-

out ; stipules triangular, less than 1 mm long, soon deciduous ;
leaves of a node

unequal but similar, ovate-lanceolate, acute or acuminate at apex, rounded or

subacute at base, crenate-serrate nearly to base (serrations cuspidulate)

,

trinen'ed, the cystoliths all punctiform, the larger leaf 2 to 2.8 cm long, 1 to

1.3 cm wide, the petiole 0.6 to 1.5 cm long, the smaller leaf 0.5 to 1.2 cm long,

0.3 to 0.7 cm wide, the petiole up to 2 mm long; plants dioecious; staminate

flowers not seen; pistillate flowers in subsessile cymes about 4 mm wide, the

segments unequal, one about twice as long as the others; achenes narrowly

ovate, about 0.8 mm long, 0.5 mm wide.

Type in the U. S. National Herbarium, no. 1,463,895, collected in dense forest

along the Pichis Trail, near Dos de Mayo, Department of Junin, Peru, altitude

1,800 meters, July 3, 1921, by E. P. Killip and A. C. Smith (no. 25876). Dupli-

cates at F and Y.

The cystolithic marking is quite unlike that of close relatives of P. pichisana.

The plant has a general resemblance to P. delicatuUi, which belongs to the

group with similar and equal leaves, but that has conspicuous persistent stipules

and different cystoliths.

37. Pilea rojasiana Killip, sp. nov.

Herba scandens dioica glaberrima, ramis multis brevibus, stipulis parvis

suborbiculatis deciduis, foliis crassis obtusis basi abrupte attenuatis supra medi-

um 4-5-crenulatis petiolatis triplinerviis, cystolithis paginae superioris linearibus

transversis conspicuis paginae inferioris punctiformibus, laminis in eodem jugo

inaequimagnis et dissimilibus, majore rhombiea brevipetiolata, minora ovato-
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orbiculata, subsessili, cymis 5 laxis 8-floris brevipedunculutis, perigonio globose
dentibus minutis.

Climbing herb, woody at base, glabrous througbont ; stem several-branched,,

the branches up to 10 cm long, leafy; stipules minute, suborbicular, about 1

mm long, soon deciduous; leaves tliicb, obtuse, abruptly narrowed at base, 4
to 5-crenulate iu upper half, petiolate, triplinerved, the cystoliths of upper
surface linear, conspicuous, transverse across blade, those of the under surface
punctiform, inconspicuous; leaves of a pair unequal and dissimilar, the larger

rhombic, 7 to 20 mm long, 5 to 15 nuu wide, the petioles 2 to 4 nnu long, thft

smaller leaves ovate-orbicular, 5 to 8 mm long, subsessile; plants dioecious;

staminate flowers borne in loose, about 8-flowered cymes, the peduncles up to

5 mm long, the perianth globose, about 1.5 mm in diameter, green distally,

yellowish proximally, the segments at length spreading, the tip minute, barely
0.4 mm long.

Type in the U. S. National Herbarium, no. 1,140,090, collected at rian Jos6,
near San Antonio, Western Cordillera, west of Popayan, Department of EI
Cauca, Colombia, altitude 2,400 to 2,700 meters, June 28, 1922, by F. W. Pennell
and E. P. Killip (no. 7373).

Distribution : Southwestern Colonibia.

Colombia: Without definite locality, Triana 492 (Par). El Cauca: Alicay
Valley, Killip 7678 (G, N, Ph).

Weddell referre<l the Triana specimen to P. nutans, a species which P.
rojasiana resembles in general appearance. The leaves of the proposed species,
however, are strictly in pairs, not pseudoverticillate, and the cystoliths of their
lower surface ai'e punctiform, not linear as in P. nutans.

This species is named for Seilor Nicolas Rojas, former governor of the Depart-
ment of El Cauca, whose many courtesies to the Penncll-Killip expedition are
greatly appreciated.

39. Pilea haenkei Killip, sp. nov.

Herba dioica glabcrrima, stipulis minutis deciduis, folis similibus sed valde
inaequimagnis, ovato-lanceolatis cordulatis erenato-serrulatis, cystolithis supra
fusiformibus et punctiformibus, cymis $ sessilibus vel brevipedunculatis.

Plant herbaceous, 25 cm high or more, glabrous throughout ; stipules broadly
ovate-triangular, 1 mm long, soon deciduous; leaves of a node similar but very
unequal, ovate-lanceolate, acuminate at apex, cordulate at base, crenate-serrate
to base, triplinerved (lateral nerves extending to base of tip of blade), mem-
branous, dark green on both surfaces, densely covered with fusiform and puncti-
form cystoliths above and fusiform ones beneath, the larger leaves 9 to 13 cm
long, 3.5 to 4.5 cm wide, their petioles about 1.5 cm long, the smaller leaves 1.5
to 2 cm long, 7 to 8 mm wide, subsessile; plants dioecious; staminate cymes
sessile or short (about 4 mm)-peduncled, the perianth globose in bud, about 1
mm in diameter, the lobes minutely tipped

;
pistillate inflorescence unknown.

Type in the Ndrodnf Museum, Prague, collected in the montaiia of Peru in
1790 by Thaddeus Ilaenke (no. 1870).

Because of the extreme difference in the size of the leaves at a node, this
species most resembles P. Mssteriana but the symmetrical smaller leaves and
the toothing and shape of the larger leaves readily distinguish it.

40. Pilea macrocystolithica Killip, sp. nov.

Herba dioica (?) glaberrima, stipulis deciduis, foliis dissimilibus et inaequi-
magnis, culusque jugi majore ovato vel ovato-lanceolato, apice obtuso vel obtuse
acuminato basi rotundato, minore suborbiculato, subsessili, cystolithis supra
magnis filiformibus et fusiformibus, cymis $ pedunculatis, pe<luncuUs tenuibus.
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Plant herbaceous, glabrous throughout, the stem simple, densely covered with

longitudinal linear eystoliths ; stipules triangular-ovate, about 1.5 ram long,

obtuse, deciduous; leaves of a node dissimilar and unequal, the larger ovate

or ovate-lanceolate, 4 to 6 cm long, 2 to 3 cm wide, obtuse or obtusely acuminate

at apex, rounded at base, short (3-8 mm)-petiolate, serrulate nearly to base

(serrulations with filiform tips), the smaller leaves suborbicular, 1.5 to 2 cm

Avide, subsessile, the blades membranous, the eystoliths of the upper surface

smaller and obscure ;
plants apparently dioecious ; staminate cymes subglobose,

the peduncles about 2 cm long, very slender, the flowers undeveloped.

Type in the Narodnf Museum, Prague, collected in the montaiia of Peru in

1790 by Thaddeus Haenke (no. 1860).

From its near relatives this is separated by the large eystoliths on the upper

surface of the leaves and by the filiform-tipped teeth of the leaves.

41. Pilea hydrocotyliflora Killip, .sp. nov.

Herba tenuis monoica glaberrima, stipulis minutis mox deciduis, foliis in-

aequimagnis sed similibus, oblongo-lanceolatis vel lanceolatis longe acuminatis

loasi subrotundatis fere ad basim serrulatis papyraceis triplinerviis, nervis

lateralibus apicem limbi fere attingentibus, cystolithis minutis linearibus, in-

florescentiis unisexualibus, S in axillis superioribus umbelliformibus In pe-

dunculis elongatis filiformlbus, floribus longipedicellatis, perigonio subgloboso,

floribus 9 in cymis paucifloris in axillis mediis, segmentis ovatis, achaeniis

late ovatis.

Slender herb, GO to 00 cm high, glabrous throughout, the stem simple
;
stip-

ules minute, suborbicular, about 0.7 mm long, soon deciduous; leaves oblong-

lanceolate or lanceolate, long-acuminate at apex, subrotund at base, serrulate

nearly to base, triplinerved (lateral nerves arising near base and extending

almost to apex), membranous, bearing minute linear eystoliths on both sur-

faces, the leaves of a node similar but unequal, the larger 4 to 8 cm long,

1.5 to 2.5 cm wide, the smaller 1 to 2 cm long, 0.5 to 1 cm wide
;
plants monoe-

cious: staminate inflorescences borne in the upper axils, umbelliform with

filiform peduncles 3 to 4 cm long, the flowers with pedicels 5 to 6 mm long

when developed, the perianth subglobose, 1 to 1.2 mm wide, the lobes obtuse;

pistillate flowers in few-flowered cymes up to 1 cm long (including a slender

peduncle), borne in middle axils, the perianth segments ovate, unequal, the

largest about 0.6 mm long, the achenes broadly ovate, 1 mm long, 0.8 mm wide.

Type in the herbarium of the Botanisches Museum, Berlin, collected near

Ocana. Department of Korte de Santander, Colombia, altitude 1,800 meters.

August 22, 1878, by W. Kalbreyer (no. 691). Duplicate at K.

This species apparently is most closely related to the Costa Rican P. augui^ti-

folia, having an umbellate inflorescence with very slender peduncles. In that,

•however, the flowers are more compact and are short-pediceled and the leaves

very narrowly lanceolate, those of a node being subequal.

42. Pilea macrantlia Killip, sp. nov.

Herba dioica glaberrima. foliis grosse serratis basi rotundatis triplinerviis,

nervis lateralibus apicem limbi fere attingentibus. laminis in eodem jugo valde

Inaequimagnis et parum dissimilibus, majore lanceolata vel ovato-lanceolata

caudato-acuminata subobliqua breviter petiolata, minore ovato-lanceolata sub-

sessili, inflorescentia $ laxe paniculata in axillis superioribus, floribus in

glomerulis densis, perigonio globoso vel depresso-glotaoso, lobis lineari-subulatis

cystolithis obscuris linearibus ornatis.

Plant herbaceous, glabrous throughout, the stem apparently erect, few-

l)ranched, 35 cm high or more ; stipules soon deciduous ; leaves coarsely serrate
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nearly to base, subrotund at base, membranous, bearing minute faint linear and
few punctiforni cystoliths on both surfaces, triplinerved, the lateral nerves reach-

ing to the base of the acumen, the leaves of a node very unequal and slightly

dissimilar, the larger lanceolate or ovate-lanceolate, 4 to 10 cm long, 2 to 3 cm
wide, caudate-acuminate at apex, suboblique, the petioles up to 5 mm long, the

smaller leaves ovate-lanceolate, 2 to 3 cm long, 1.2 to 1.5 cm wide, acuminate at

apex, subsessile; plants dioecious; staminate inflorescence loosely paniculate,

borne in upper axils, 4 to 7 cm long, the flowers in dense glomerules, ses^^i'.e or
short-pediceled, the perianth globose or depressed-globose, 1.5 to 2 mm long
(exclusive of lobes), 2 mm wide, faintly marked with linear cystoliths, the
lobes linear-subulate, 1 to 2 mm long

; pistillate inflorescence unknown.
Type in the herbarium of the Royal Botanic Gardens, Kew, collected on Alto

del Tabano, Cordillera de Pasto, Department of Narifio, Colombia, May 4, 1876,

by E. Andr^ (no. Ki670, in part).

From species of this immediate relationship P. macrantha is at once separateil
by the large staminate flowers. The leaves and flowers are suggestive of P.
fallax, but the proposed species is readily differentia te<l by the nervation of the
leaves, cystolithic marking, and large inflorescence.

43. Pilea tetrapoda Killip, sp. nov.

Dioica, glaberrima, stipulis minutis mox deciduis, foliis leviter serrulatis cys-
tolithis inconspicuis linearibus, laminis in eodem jugo valde inaequimagnis et
parum dissimilibus, majore elliptico-ovata vel elliptico-lancoolata acuminata
infra medium in basim subobliquum subauriculatum attenuata, minore ovata
vel orbculato-ovata acuta basi rotundata, cymis 9 4-7-fltH-is nunc in axillis

mediis sessilibus nunc in axillis inferioribus pedunculatis, segmentis perigoiiii

disparibus, achaeniis orbiculatis laevibus.

Phmt 25 cm long, or more (basal portion not seen), glabrous throughout ; st.'in

somewhat succulent
; stipules minute, orbicular, about 1 mm long, soon decidu-

ous
;
leaves shallowly serrulate, except in lower third, triplinerved (nerves

slightly elevated on upper surface, the lateral arising about 2 mm above base,
extending to upper third of blade), membranous, dark green above, paler be-
neath, bearing numerous faint linear cystoliths above, and a few thicker,
scarcely discernible cystoliths below ; leaves of a pair very unequal and some-
what dissimilar, the larger elliptic-ovate or elliptic-lanceolate, 3 to 5 cm long,
1.3 to 2 cm wide, acuminate, narrowing in lower third to a slightly oblique, sub-
auricular base, the smaller leaf ovate or orbicular-ovate, 1.5 to 2 cm long, 1
to 1.3 cm wide, acute at apex, rounded at base; plants dioecious; pistillate
flowers densely or loosely clustered in 4- to 7-flowered cymes up to 5 mm wide,
the cymes (4 at a node) sessile in tlie axils of the middle leaves or borne on'
slender peduncles (3 to 10 mm long) in axils of the lower leaves; perianth seg-
ments unequal, the lateral half as long as the middle segment ; achenes orbicular,
about 1.2 mm wide, smooth.

Typo in the U. S. National Herbarium, no. 1,197,652, collected at Pahuera,
Rfo Pastaza, between Baiios and Mera, Province of Tungurahua, Ecuador, alti-
tude 1,200 meters, in 1924, by G. H. H. Tate (no. 665).
There are two staminate specimens in the Kew Herbarium, Andr(^ 1671 and a

.specimen mounted with P. nMcraritha under Andr<i 1670, both of which from
the foliage I believe rtpresent P. tctrapod^i. Pending the collection of more
material ct this species, it seems best not to include a description of the stand-
nate inflorescence in the formal diagnosis of P. tetrapoda, but this may here be
described as follows;
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Staminate inflorescence cymose-paniculate, up to 7 cm long including peduncle,

the flowers in compact clusters, the perianth globose, about 1 mm wide, the lobes

ovate, obtuse.

Colombia : Namno : Alto del Tabano, Cordillera de Pasto, Andrd K1670, in part

(K). Tamba Savanilla, Andre K1671 (K).

55. Pilea leptophylla Killip.

Pilea daueiodora crenata Wedd. in DC. Prodr. 16^: 139. 1869.

Pilea daueiodora pilosula Wedd. in DC. Prodr. 16^: 139. 1869.

DiSTBiBUTioN : Northern Venezuela and northeastern Colombia, up to 1,000

meters altitude.

Venezuela: Without definite locality, Gollmer (B). Abagua: Colonia Tovar,

Fendler 1247 (G, Gen, K, type, also type of P. daucwdora crenata, N, Ph) ;

Moritz 790 (B, type of P. daueiodora pilosula, BM).

Colombia: Magdalena: Santa Marta Mountains, H. H. Smith 1223 (B, BM, F,

G, N, Ph, Y).

58. Pilea discolor Killip, sp. nov.

Dioica, glaberrima, caule erecto, stipulis ovatis mox deciduis, foliis in eodem

jugo subaequalibus similibusque late ovatis vel ovato-lanceolatis rotundatis vel

obtuse acuminatis basi subauriculatis crenato-serratis petiolatis triplinerviis

nervis lateralibus medium paginae attingentibus, cystolithis in paginis ambis

rectis vel curvatis linearibus vel fusiformibus, cymis $ solitariis in axillis

superioribus 6-10-lloris, pedunculo flliformi, floribus brevipedicellatis, perigonio

subgloboso lobis productis, cymis $ paucifloris subsessilibus petiolo brevioribus,

segmentis perigonii subaequalibus, acliaeniis minimis.

Plant perennial, glabrous throughout; stem erect, 30 cm high or more, suc-

culent, branched, the lower internodes up to 8 cm long, with soon deciduous

leaves, the upper much shorter, the leaves persistent; stipules ovate, 2 to 4

cm long, obtuse, soon deciduous ; leaves of a node subequal and similar, broadly

ovate to ovate-lanoeolate, 1.2 to 3 cm long, 1 to 2 cm wide, rounded or obtusely

acuminate at apex, subauricular at base, crenate-serrate, entire at base, trip-

linerved (lateral nerves extending barely to middle of blade), petiolate (petioles

very slender, 0.5 to 1 cm long), dark green above, much paler beneath, the

cystoliths straight or curved, linejir or fusiform, conspicuous above, often

fainter beneath ;
plants dioecious ; staminate flowers borne in the upper axils,

in solitary, 6 to 10-flowered clusters up to 5 mm wide on slender peduncles 7

to 10 mm long, sessile or short-pediceled, the perianth subglobose, 1.5 mm wide,

the lobes produced, about 1 mm long ;
pistillate flowers in few-flowered sessile

cymes, shorter than the petioles, the perianth segments subequal; achenes less

than 1 mm long.

Type of pistillate plant in the U. S. National Herbarium, no. 1,123,224, col-

lected at Chinquinquira, Department of Cundinamarca, Colombia, altitude

2,500 meters (Eastern Cordillera), July 1909, by Brother Ariste Joseph (no.

A890) ; duplicate at Instituto de la Salle, Bogotft. Type of staminate plant in

herbarium of the Royal Botanic Gardens, Kew, collected in Colombia by F. C
Lehmann (no. BT1258), the precise locality not given; duplicate at F.

The foliage of this species, especially as shown in the Lehmann specimen, is

suggestive of P. daueiodora, hut the inflorescence, both staminate and pistillate,

is quite dissimilar. It is, moreover, a tall coarse plant and apparently is

referable to the small section with solitary staminate heads.

62. Pilea tungurahuae Killip, sp. nov.

Dioica, glaberrima, caule erecto-simplici, stipulis ovatis subpersistentibus,

foliis ovatis acuminatis basi rotundatis vel subcuneatis grosse serratis tripli-
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nerviig vel subquintuplinerviis nervis lateral ibus ad trientem superiorem limbi

productis, cystolithis in pagina superiore fusiformibus subtus punctiformibus,

floribus S sessilibus in glomerulos densos paniculam pauciramosam in axillis

superioribus efReientes aggresatis, 9 in cyniis parvis sessililius vel subsessilibus

in axillis mediis et inferioribiis, segmentis pergonii disparibus, acliaeuiis orbicu-

latis minimis.

Plant herbaceous, glabrous througbout, the stem slender, erect. 25 cm high

or more, apparently simple; stipules ovate, 10 mm long, 5 nun wide, suiipersist-

ent; petioles up to 2 cm long, those of a node often unequal: lenves of a node
similar and nearly equal, ovate, 5 to 6 cm long, 3 to 3.5 cm wide, acuminate
at apex, rounded or subcuneate at base, coarsely serrate nearly to base, tripli-

nerved or subquintuplinerved (primary lateral nerves arising clo.se to base and
extending to upper third of blade), membranous, bearing conspicuous fusifonn
cystoliths above and punctiform cystoliths beneath, dark green above, paler
and sparingly black-punctate beneath; plants dioecious; stamin.ite flowers ses-

sile in small dense clusters in a few-branched panicle borne in the upiier axils,

the peduncles about 3 cm long, the segments linear; pistillate flowers in small,

sessile or subsessile cymes about 5 mm wide, borne in the middle and lower
axils, the segments unequal, the larger about 0.4 mm long; achenes orbicular,

0.5 mm long.

Type in the U. S. National Herbarium, no. 1,197,577, collected at San Antonio,
on the eastern slope of Tungurahua Volcano, Province of Tungurahua, Ecuador,
altitude 2,000 meters, in 1924, by G. H. H. Tate (no. 585).

69. Pilea smithii Killip, sp. nov.

Herba dioica glaberrima, caule bnsi lignescente, erecto vel adscendente, stipu-

lis ovato-lanceolatis deciduis, petiolis tenuissimis longis plerumque inaequali-

bus, laminis ovato-lanceolatis vel triangulari-lanceolatis caudato-acuminatis basi
subcordatis grosse dentatis trinerviis, cystolithis supra linearibus, inflorescentiis

9 cymoso-paniculatis petiolo brevioribus tenuiter pedunculatis, floribus pedicel-
latisi. .segmentis perigonii linearibus, achacniis ovatis.

Plant lierbaceous, glabrous throughout, the rootstock subligneous, with nu-
merous fibrose rootlets ; stem erect or ascending, up to 45 cm high, succulent

;

stipules ovate-lanceolate, 1 to 2 mm long, obtuse, deciduous
; petioles very slen-

der, those of a pair usually unequal, the longer up to 5 cm long, the shorter
up to 2.5 cm long; leaves of a pair similar and subequal, ovate-lanceolate or
triangular-lanceolate, 1 to 6 cm long, 1 to 3 cm wide, caudate-acuminate at
apex, cordulate at base, coarsely dentate to base (teeth about 15 to a side),
3-nerved, reticulate-veined, concolorous, sparingly punctate, thin-membranous,
faintly marked with linear cystoliths above ; plants dioecious

;
pistillate inflo-

rescence cymose-paniculate, shorter than the adjacent petiole, slonder-peduncled
(peduncle up to 1 cm long), the flowers pedicellate, the pedicels about 1 mm
long, persistent; perianth segments linear, the middle segment about 0.7 mm
long, the lateral segments half as long ; achenes ovate, 1 mm long.

TjTte in the U. S. National Herbarium, no. 1,3.56,171, collected on wooded
banks of the Rfo de la Baja, below La Baja, Department of Santander, Colom-
bia (altitude 2,200 to 2,300 meters), January 2G, 1927, by K. P. Killip and
A. C. Smith (no. 18284). Duplicates at G and Y.

Distribution : Eastern Cordillera of Colombia, at 2,200 to 3,200 meters alti-

tude. Known only from the general vicinity of Bucaramanga.
Colombia: Santander: La Baja, Killip <€ Smith 171S8 (G, X, Y), 18797

(G, N, Y). California, Killip d Smith 16990 (G, N).
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This is a much slenderer plant than any of its near relatives, and the leaves

are distinctly cordulate at base and coarsely dentate. In habit it suggests

P. hyalina, but the cordulate leaves, diffuse inflorescences, and much larger

fruit at once distinguish it.

71. Pilea triradiata Killip, sp. nov.

Frutex dioicus glaberrimus, stipulis oblanceolatis mox deciduis cystolithis

elongatis filifoi'niibus obsitis, foliis ellipticis vel elliptico-oblanceolatis obtusius-

culis basi cuneatis crenato-serratis trinerviis, cystolithis utrinque densissimis

triradiatis, floribus $ subsessilibus in glomerulos parvos paniculam valde

ramosam petiole longiorem efticientes aggregatis, perigonio globoso-obovoideo,

segmentis ovatis.

Shrub, glabrous throughout, the stem sulcate when dried, densely covered with

faint short linear cystoliths; stipules oblanceolate, 1.5 cm long, 3.5 mm wide,

caducous, bearing elongate filiform cystoliths
; petioles 5 to 13 mm long, stout,,

those of a node subequal ; leaves of a node similar and equal, elliptic or elliptic-

oblanceolate, 6 to 15 cm long, 2 to 4 cm wide, sometimes suboblique, subobtuse at

apex, cuneate at base, crenate-serrate to below middle (serrations 4 per cm)

3-nerved (lateral nerves extending to apex of blade), dark green above, silvery

beneath, the cystoliths very dense on both surfaces, stellate, 3-rayed
;
plants

dioecious; staminate fiowers subsessile, in small dense clusters forming much-

branched panicles up to 4 cm long and borne in twos in the axils of the upper

ieaves, the peduncles slender, the perianth globose-obovoid in bud, up to 1 mm
long, the segments ovate, obtuse

;
pistillate flowers unknown.

Type in the herbarium of the Botanisches Museum, Berlin, collected near

Caracas, Venezuela, May 10, 1856, by J. GoUmer.

This species has the unusual stellate cystolithic marking on the leaves similar

10 that of P. marginata and P, crugeriana, the cystoliths, however, being far

more abundant and coarser than in the other two species.

74. Pilea antioquensis Killip, sp. nov.

Herba erecta nionoica glaberrima, foliis ovatis vel ovato-lanceolatis attenuato-

acuminatis basi subauriculatis crenato-serratis tripliuerviis utrinque cystolithis

Jinearibus vel fusiformibus dense obsitis, cymis unisexualibus ambis similibus

subsessilibus, $ in axillis inferioribus, segmentis perigonii mucronulatis, 9 in

axillis superioribus, aehaeniis orbiculatis.

Plant erect, 30 cm high or more, glabrous throughout ; stem sulcate, somewhat

succulent; stipules soon deciduous; leaves of a pair similar and subequal,

petiolate (petioles 3.5 to 5 cm long), ovate to ovate-lanceolate, ]2 to 20 cm long,

7 to 10 cm wide, attenuate-acuminate at apex, narrowed and subauricular at

base, crenate-serrate nearly to base, triplinerved (principal nerves extending to

apex of blade, the secondary nerves divaricate at right angles to principal

rerves, conspicuous), dark green above, paler beneath, densely covered on both

faces with unequal, linear or slightly fusiform cystoliths; plants monecious, the

Leads unisexual, the staminate and pistillate similar, cymose, 1 to 2 cm long,

subsessile, the staminate borne in the lower axils, the pistillate in the upper;

segments of staminate flowers with a minute subulate tip less than 0.1 mm long

;

segments of pistillate flowers unequal, the largest about 0.7 mm long; achenes

orbicular, 0,5 mm long.

Type in the herbarium of the New York Botanical Garden, collected at

Angelopolis, Department of Antioqula, Colombia, January 22, 1928, by R. A.

Toro (no. 885).

In Pilea pnracensia, the nearest relative of the proposed species, the achenes

are fully twice as large, the staminate inflorescence is more diffuse and is
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Iwrne above the pistillate, the leaves are proportionately narrower and are

3-nerved rather than triplinerved, and the cystolithic marking is much finer.

77. Pilea apiculata Killip, sp. nov.

Herba monoiea (vel dioica?) glaberrima, stipulis parvis deciduis, foliis ovatia

vel ovato-lanceolatls, apice caudato-acuminatis basi subauriculatis supra me-
dium serrulatis trinerviis, subtus punctulatis, cystoiithis fusifonnibus, cyrais

unisexuallbus, $ petiolos vix aequantibus aut lllis brevioribus compactis
demum subdlffusis petiolls longioribus, segmentis apiculatis, cymis 2 sessilibus

vel breviter pedunculatis, petiolis brevioribus, achaenis minutis ovatis.

Herb, up to 60 em higli, glabrous throughout; stipules ovate, about 0.7 mm
long, soon deciduous

; petioles 1 to 2.5 cm long ; leaves ovate or ovate-lanceolate,

6 to 12 cm long, 2.5 to 4 cm wide, slightly oblique, caudate-acuminate at apex,

subauriculate at base, sharply serrulate in upper half, 3-nerved (lateral nerves

extending to apex of blade), dark green above, pale and obscurely black-punctate

beneath, the cystoliths fusiform, curved, conspicuous on upper surface; plants

monoecious (or sometimes dioecious?), the cymes unisexual; staminate cymea
sliorter than or subequal to the adjacent petioles, compact, at length somewhat
diffuse and sliglitly exceeding the petioles, the flowers short-pedlceled or sub-

sessile in loose clusters, the perianth turbinate in bud, 1 to 1.2 mm in diameter,
the segments linear, apiculate, the tip about 0.5 mm long; pistillate cymes
sessile or short-peduncled, shorter than the adjacent petioles, the segments
unequal, the middle segment 0.5 ram long, ihe lateral segments half as long;

achenes minute, ovate, 0.4 to 0.5 mm long, smooth.

Type in the U. S. National Herbarium, no. 533,531, collected at Rio Piedras,

near Santa Marta, Department of Magdalena, Colombia, altitude 600 meters,
in 1898 or 1890, by H. H. Smith (no. 1430). Duplicates at B, BM, F, G, Ph,
Y. Another specimen of this species at the New York Botanical Garden
bearing this same number was collected at " Oacagualito, 1,000 to 3,000 ft."

These specimens were distributed as "P. riparia Donn. Smith ", a Guatemalan
species not closely related.

78. Pilea subamplexicaulis Killip, sp. nov.

Dioica, glaberrima, stipulis triangulari-ovatis subpersistentibus, foliis lanceo-

latis vel oblongo-lanceolatis apice acuminatis vel attenuatis basi cordatis vel

subamplexicaulibus sessilibus vel breviter petiolatis subtus glaucescentibus, cys-

toiithis supra numerosis fusiformlbus et paucis punctiformibus, inflorescentiis

$ cymosis floribus pedicellatis laxe aggregatis, perigonio rhombeo-globoso, cymIs
9 sessilibus.

Plant glabrous throughout; stipules triangular-ovate, about 1.5 mm long,

s;ubpersistent
; leaves of a node similar and equal, liinceolate or oblong-lanceolate,

7 to 20 cm long, 2.5 to 6 cm wide, acuminate or attenuate-acuminate at apex,
cordate or somewhat clasping at bnse, sessile or short (up to 5 mm)-petioIed,
trinervod or subtriplinerved (nerves extending to apex), bronze-green above,
glaucous beneath, the cystoliths of upper face numerous, ornate, fusiform, with
a few punctiforni ones intermingled, those of the lower surface less numerous
and fainter; plants dioecious; staminate inflorescence cymose, up to 2 cm long,

the flowers pedicellate, in loose clusters, the perianth rhomboid-globose, the
lobes 1 to 2 mm long, obtuse

; pistillate inflorescence cymose, the cymes sessile,

up to 5 mm long.

Type in the Goeldi Museum, Par^, Brazil, collected on Cerro de Escaler, near
Tarapoto, Department of San Martin, Peru, altitude 1,100 meters, November
1902, by E. Ule (no. 6588). Duplicates at B and K. The description of the pis-

tillate inflorescence is derived from the following collection

:

Peru: San MartIn : San Roque, alt. 1,400 meters, L. Williams 7425 (N).
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80. Pilea attenuata Killip, sp. nov.

Dioica, glaberrima, caule erecto simplici basi repente, foliis anguste elliptico-

lanceolatls acuminatis basi cuneatis undulatis vel superne obscure crenulatis

triplinervils, cystolithis fusiformibus supra conspicuis, inflorescentiis 2 cymoso-
paniculatis, segmentis perigonii linearibus disparibus, achaeniis ovato-orbiculatis

inuriculatis raargine crasso.

Plant glabrous throughout ; stem repent at base, at length erect, simple 30 to

50 cm high ; stipules linear-lanceolate, 5 mm long, 1.5 mm wide, soon deciduous,

or subpersistent
; petioles of a node equal or one slightly shorter than the other,

3 to 10 cm long ; leaves of a node subequal and similar, narrowly elliptic-lanceo-

late, 9 to 15 cm long, 2 to 3.5 cm wide (extremes 25 cm long, 7 cm wide), acumi-
nate at apex, cuneate at base, undulate or obscurely crenulate above middle,

triplinerved (lateral nerves reaching nearly to acumen), the cystoliths fusiform,

t*onspicuous above; plants dioecious ; staminate inflorescence unknown
; pistillate

inflorescence cymose-paniculate, the peduncles slender, 3 to 4 cm long, the flowers

subsessile, the perianth segments linear, unequal, the larger about 1.3 mm long,

the smaller half as long ; achenes ovate-orbicular, about 1.2 mm long, thickened

at margin, muriculate.

Type in the herbarium of the Botnnisches Museum, Berlin, collected near
Pilat6n, Province of Pichincha, Ecuador, in January 1889, by A. Smliro (no.

153/24).

Ecuadob: Pichincha: San Nicolas, alt. 900 meters, Sodiro 153/29 (B).

The long narrow leaves and the muriculate achenes are the two marks by
which this species may be readily recognized.

82. Pilea myriantha Killip.

Urtica floribunda H. B. K. Nov. Gen. & Sp. 2: 38. 1817. Not Pilea /foribuuda

Baker, 1897.

Pilea mutisiana Wedd. Ann. Sci. Nat. III. Bot. 18: 218. 1852, in part.

Pilea mnlHflora Wedd. in DC. Prodr. 16': 145. 1869, in part.

DiSTMBUTiON : Southwestern Colombia and northern Ecuador, at 2,000 to

2,500 meters altitude.
< 'oLOMBiA : El Caxjca: Palac^, Humboldt <& Bonplnnd (Par, type). Cocouuco,

Killip 6832 (N, Y).

Ecuador: Pichincha: Mount Pichincha, Sodiro 1.13/27c (B).

84. Pilea losensis Killip, sp. nov.

Herba dioica glaberrima ad 3 m alt., stipulis parvis caducissimis, foliis simi-

libus et subaequalibus, anguste ellipticis vel oblonso-ellipticis subobliquis apice

acuminatis basi angustatis et cordulatis fere ad basim grosse crenato-serratis

trinerviis, nerviis apicem attingeutibus, cystolithis minutis linearibus et fusi-

lorraibus subtus obscuris, cymis 9 petiolis brevioribus vel subaequalibus,

fichaeniis late ovatis.
;

Succulent herb up to 3 meters high, glabrous throughout ; stipules narrowly

ovate, up to 1 mm long, caducous; petioles 0.5 to 2 cm long, slender; leaves of

a node similar and subequal, narrowly elliptic to oblong-elliptic, 6 to 12 cm long,

2 to 2.5 cm wide, acuminate at apex, narrowed and cordulate at base, coarsely

< renate-serrate nearly to base, 3-nerved (lateral nerves extending to apex of

blade), thin, dark green above, pale beneath, the cystoliths linear and fusiform

find very small above, linear and longer beneath; plants dioecious; pistillate

tyraes subequal to or shorter than the adjacent petioles, divaricate, the pedun-

cles slender, the perianth segments unequal, the largest about 1.2 mm long, the

.ichenes broadly ovate, 1.5 to 1.8 mm long, slightly compressed.
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Type in the U. S. National Herbarium, no. l,3-'>5,424, collected at Loso, north

of Toledo, Department of Norte de Santander, Colombia, 2,400 meters altitude

(Eastern Cordillera), March 6, 1927, by E. P. Killip and A. C. Smith (no. 20370).

Duplicates at G, Y.

Colombia: Norte de Santandee: Between Pamplona and Toledo, Killip &
Smith 19969 (G, N, Y).

This is distinguished from P. goudotiana in having smaller stipules, different

foliar eystoliths, a more diffuse pistillate inflorescence, and larger tichinies.

96. Pilea gallowayana Killip, sp. nov.

Herba dioica, caule basi repent e erecto inferne glabro superne rufo-hirsuto,

stipulis late ovato-lanceolatis subpersistentibus, petiolis rufo-hirsutis, laminis

rhombeo-ovatis acutis basi rotundatis vel emarginatis inaequaliter et saepe

dupliciter crenato-serratis triplinerviis vel quintuplinerviis (nervis lateralibus

trientem superiorem linibi attingentibus) supra glaberrimis subtus praesertini

in nervis pubescentibus, cystolithis fusiformibus et punctiformibus, cymig S et

9 simiiibus compactis petiolo multo longioribus, segmentis perigonii $ flli-

formibus, achaeniis late ovatis.

Plant herbaceous, tlie stem repent at base, at length erect, 20 to 35 cm
high, leafy at summit, glabrous below, rufo-hirsute above, especially at nodes

;

stipules broadly ovate-lanceolate, 9 to 10 mm long, obtuse, subpersistent,

glabrous, bearing a few fusiform cystoliths
;
petioles 0.5 to 2 mm long, rufo-

hirsute; leaves rhombic-ovate, 3 to 9 cm long, 2 to 7 cm wide, acute at apex,

rounded or emarginate at base, unequally and often doubly crenate-serrate,

triplinerved or quintuplinerved (lateral nerves extending to upper third of

blade), above glabrous and copiously covered with fusiform and punctiform

cystoliths, beneath liirsute on the nerves, sparsely pilosulous elsewhere, bear-

ing numerous punctiform and a few faint linear cystoliths; plants dioecious,

the staminate and tlie pistillate inflorescences in compact cymes up to 1.5 cm
wide, similar in shape, the peduncles slender, up to 2 cm long; staminate

perianth 2 to 3 mm wide, the lobes filiform, 1.5 to 2 mm long, pilosulous

;

pistillate perianth with unequal segments, the middle 0,9 mm long, ihe lateral

barely 0.3 mm long ; achenes broadly ovate, about 1.2 mm long, 1 mm wide.

Type in the U. S. National Herbarium, no. 1,140,074, collected in dense forest

above La Cumbre, Department of El Valle, Western Cordillera, Colombia,

altitude 2,000 meters. May 21 to 25, 1922, by F. W. Pennell and E. P. Killip.

(no. 5878). Duplicates at G, Ph, Y.

Distribution : Western Colombia, up to 2,1(X) meters altitude.

Colombia: Er, Choo6 : Between La Oveja and Quibdfi, Archer 1701 (N). Head-
waters of Rio Tutunendo, east of Quiba(), Archer 2184 (N), 21S9 (N).
Nahino: Armada, Andr<} K1680 (K).

The leaves of P. galloKayana and P. ptcriclada Donn. Smith, from Costa
Rica, are very similar in shape and size. The cystoliths are different, however,
and the Costa Rican plant is glabrous throughout. In general leaf shape this

plant is similar also to P. laiifolia. That species, however, is described by
Schlim as a shrub, and all the specimens I have examined give every indica-

tion that the plant is suffrutescent. The petioles of P. laiifolia are much
longer, and the inflorescence is an elongate narrow panicle, not a cyme.
This species is named for Dr. .1. F. Galloway, physician-in-charge of the Smitli

Clinic, La Cumbre, at the time it served as our headquarters.

109. Pilea glaucophylla Killip. sp. nov,

Herba elata ereeta, caule simpHci sparse hirsutulo, stipulis ovatis parvirs mox
deciduis, petiolis inaequalibus, laminis oblongis vel oblongo-lanceolatis acutis

basi rotundatis vel subcuneatis crebre crenato-serratis triplinerviis supra glaber-
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rimis viridibusqae infra in nervis pilosulis et glaucescentibus, cystolitMs nu-

nierosissimis liuearibus et fusiformibus, pauois punctiformibus adspersis, in-

florescentiis unisexualibus similibus cyinoso-paniculatis, petiolo suo brevioribus,

inflorescentiis S in axillis inferioribus, $ in axillis omnibus, floribus sessilibus,

perigonio S depresso-globoso lobis ovatis, achaeniis minutis.

Plant erect, 50 cm high or more, the stem simple, sparingly and finely appressed-

hirsutulous ; stipules ovate, about 5 mm long, 2 mm wide, soon deciduous

;

petioles of a node unequal, the longer 2 to 6 cm long, the shorter 1 to 2 cm
long; leaves oblong or oblong-lanceolate, 10 to 15 cm long, 3 to 5 cm wide, sub-

equal at a node, acute at apex, rounded or subcuneate at base, closely crenate-

serrate to base, triplinerved (lateral nerves arising about 5 mm above base, ex-

tending to apex, and situated about a third of the way between margin and raid-

nerve), glabrous and dark green above, finely iii'osulous on the nerves and

strongly glaucous beneath, the cystoliths very numerous, linear and fusiform,

with a few punctiform ones intermingled
;
plants monoecious, the inflorescences

unisexual, similar, cymose-paniculate, shorter than the adjacent petioles, the

pistillate borne in all the axils, the staminate borne in the lower axils, sometimes

in the same axil with the pistillate; staminate flowers sessile, the perianth de-

pressed-globose in bud, up to 1 mm wide, the lobes ovate, obtuse
;
pistillate flowers

sessile, the segments unequal ; achenes minute, about 0-6 mm long.

Type in the herbarium of the Royal Botanic Gardens, Kew, collected along the

Quebrada Honda, Department of Tolima, Colombia, October ]9, 1876, by E.

Andr^ (no. K1669).

Colombia: Tolima: Tambo de Savanilla, Attdr^ K1G68 (K).

110, Pilea salentana Killip, sp. nov.

Herba monoica basi repens, caulibus erectJs, inferne glabrescentibus superne

pilosulis, foliis oblongoovatis vel late ovatis acutis basi rotundatis vel subacutis

grosse serratis trinerviis rugulosis supra sparse pilosulis infra in nervis pilo-

sulis, cystolithis linearibus vel fusiformibus inconspicuis, inflorescentiis unisexu-

alibus, S in axillis superioribus, floribus pedicellatis, segmentis perigonii mucro-

nulatis. 2 in axillis mediis, petiolo suo brevioribus, segmentis perigonii dispari-

bus, achaeniis ovato-orbiculatis.

Plant herbaceous, repent at base, the stems erect, 30 cm high or more, succu-

lent, glabrescent below, pilosulous above ; stipules triangular, 1 to 3 mm long,

soon deciduous
;
petioles 5 to 15 mm long, pilosulous, those of a node unequal

;

leaves of a node similar but sometimes slightly unequal, oblong-ovate to broadly

ovate, 4 to 9 cm long, 2 to 8 cm wide, acute at apex, rounded or subacute at

base, coarsely serrate, 3-nerved (lateral nerves about midway between mid-

nerve and margin, extending nearly to apex of blade, the nerves and veins

impressed above), dark green, somewhat rugulose, sparsely pilosulous above,

paler and pilosulous on nerves and veins beneath, the cystoliths linear or

fusiform, inconspicuous ; plants monoecious, the inflorescence unisexual ; stami-

nate inflorescence loosely cymose, 2.5 to 3 em long, much-branched, borne in

upper axils, the flowers pedicellate, in 3- to 10-flowered clusters, the perianth

about 1.5 mm long, the lobes with minute filiform tips ;
pistillate inflorescence

cymose, borne in middle axils, few-branched, the peduncles slender, 5 to 7 mm
long, shorter than the adjacent petioles, the perianth segments unequal, the

middle 1 to 1.2 mm long, the lateral about a third as long; achenes ovate-

orbicular, nearly 2 mm long, deep orange.

Type in the U. S. National Herbarium, no. 1,140,011, collected in clearing at

Pinares, above Salento, Department of Caldas, Colombia, altitude 2,700 to 2,900

meters (Central Cordillera), August 2 to 10. 1922. by F. W. Pennell (no. 9354).

Duplicate at G.

'"^T^m'ry^.
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Colombia : Caldas : Magana, Old Quindfo Trail, alt. 3,200 to 3,300 meters, KUlip

d Hazm 9447 (N, Ph). Pfiramo, Quindio Trail, Bolton, in 1853 (Y).

Tolima: Between Ibagu6 and Mount Tolima, Cuatrccasas 2588 (Ma),.

2590 (Ma).

111. Pilea castronis Killip, sp. nov.

Herba dioica basi repens, cauUbus erectls inferne glaberriniis superne rufo-

pilosulis, petiolis rufo-pilosulis, laminis oblanceolatis vel elliptlco-lanceolatl-s

caudatis basi rotundatis supra glaberrimis infra in nervis rufo-pilosulis, cysto-

lithis numerosis fusiformibus et punctiformibus, cymis $ subsessilibus vel

brevitor pedunculatis petiolis brevioribus, segmentis perigonii linearibus sub-

aequalibus, achaeniis late ovatis.

Plant herbaceous, repent at base, the stem erect, up to 60 cm high, simple or

few-branched, succulent, glabrous below, rufo-pilosulous above; stipules lanceo-

late, 1.5 to 2.5 mm long, deciduous; petioles of a node subequal or one about half

as long as the other, 0.5 to 3 cm long, rufo-pilosulous; leaves of a node similar

and subequal, oblanccolate or elliptic-lanceolate, 6 to 14 cm long, 2 to 5 cm wide,

caudate-acuminate at apex, rounded at base, serrulate or crenate-serrulate

nearly to base, 3-nerved (lateral nerves about midway between midnerve and

margin, extending to base of acumen ; secondary nerves numerous, at right

angles to primary nerves), dark green and glabrous above, paler and rufo-

pilosulous on the nerves beneath, the cystolitlis numerous, both fusiform ami
punctiform

;
plants dioecious

; pistillate flowers in subsessiile or short-peduncled

cymes, shorter than the petioles, the perianth segments linear, subequal, about

1.3 mm long; achenes broadly ovate, 1.5 mm long.

Type in the U. S. National Herbarium, no. 1,356,150, collected in dense woods
along stream, vicinity of Las Vegas, Department of Santander, Colombia (Easv

ern Cordillera, altitude 2,600 meters), December 23, 1920, by E. P. Killip and
A. C. Smith (no. 16019). Killip and Smith 15949 and 16126, from the same
locality, also belong to this species.

This species is similar to P. salentana, but the leaves are oblanceolate and
less deeply toothed, and bear numerous punctiform cystoliths. The plants,

moreover, appear to be dioecious. It is named in honor of Ram6n Castro, an
eminent citizen of Bucaramanga, who was a most cordial host to the collectors.
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PREFACE

The present paper, by C. V. Morton, aide in the National Herbarium,

is a critical account of the species of Besleria, of the family Gesneria-

ceae. This genus is confined to the New World Tropics, ranging from

southern Mexico to Bolivia and Brazil. One hundred and forty-one

species are recognized, of which 43 are here first described. Included

also are descriptions of 11 new varieties and 5 new forms. The rela-

tively large number of novelties is owing partly to the slight attention

that has been given to the genus since the appearance of Professor

Haustein's monograph in 1865, and partly to the abundance of recent

material now avp liable for study, the present treatment being based

upon specimens in the leading herbaria of the United States and in

several of the larger botanical institutions of Europe. Types or iso-

types of nearly all previously described species have been examined.

William R. Maxon,
Curator, United States National Herbarium,

m
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A KEYISION OF BESLEEIA

By C. V. Morton

INTRODUCTION

Nearly ten years ago it came to the attention of the writer that the

tropical family Gesncriaceac was greatly in need of revision. No
monographic treatment had been published since 1865, and the only

authority on the group was Prof. K. Fritsch of Vienna, since deceased.

Accordingly the author was invited by Dr. H. A. Gleason to prepare

an account of this family for publication in North American Flora.

Work on the genus Besleria was thereupon begun, and this has con-

tinued intermittently, four short papers having been published.'

In the present paper 141 species are described, of which about one-

third are new. Owing to limitations of space the older species are

very briefly described, only the more important diagnostic characters

l^eing given.

In this study types or isotypes of nearly all the described species of

Besleria have been examined. For the loan of these, as well as many
other valuable specimens, the author is under great obligation to the

following institutions: Botanisches Museum, Berlin-Dahlem (B);

Jardin de I'Etdt, Brussels (Br); University of California, Berkeley

(C); Botanisk Museum, Copenhagen (Co); Field Museum of Natural

History, Chicago (F); Gray Herbarium of Harvard University (G);

Royal Botanic Gardens, Kew (K); University of Michigan, Ann
Arbor (Mi) ; Missouri Botanical Garden, St. Louis (Mo) ; Academy of

Natural Sciences, Philadelphia (P); Naturhistoriska Rijksmuseet,

Stockholm (S) ; New York Botanical Garden (Y). The United States

National Herbarium is indicated by W.

HISTORY OF THE GENUS

The genus Besleria has not gone tlirough the nomenclatural vicissi-

tudes of many genera of this and other families. Its validity has

never been questioned. The first description is by Plumier, who

i"The Genus Besleria in British Guiana," Phytologia 1: 151-153. 1935;

"Synopsis of the Species of Besleria in Ecuador," Proc. Biol. Soc. Washington,

48: 55-58. 1935; "The Genus Besleria in Venezuela," Proc. Biol. Soc. Wash-

ington, 48: 73-76. 1935; "The Genus Cremosperma," Journ. Washington Acad.

Sci. 25: 284-291. 1935.

395
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recognized three species: Besleria virgae aureae Joliis, fiore lutea [Bes^

leria lutea L.l, Besleria Melissae, tragi jacie [Besleria meliiti-folia L.]

and Besleria scandens, crisiaia, Jructu nigro [Besleria cristata L.].

These three were the only species known to Linnaeus. Subsequent
authors have considered them as representing three generic types.

Besleria melitiijolia is now referred to Episcia, B. cristata to Alloplec-

tus, and B. lutea remains as the type of Besleria. This segregation

was first made in 1829 by Martius, who has been followed by all

subsequent authors.

Additional species were proposed by Forster, Aublet, Humboldt,
Bonpland, and Kunth, Martius, Poeppig, and other older authors, a
good many of these now being referred to other genera. The first

significant work on the genus was that of Oersted, who in his Central-

americas Gesneraceer ^ published a new classification of the family,

in which the genus Besleria was restricted to B. lutea, the remaining

species being distributed among five genera: Pseudobesleria, Para-
besleria, Cyrtantkemum, Gasteranthus, and Gasteranthopsis.

The only monographer of Gesncriaceae was Dr. Johannes Hanstein,
who worked almost exclusively on material in the Berlin Herbarium.
He published revisions or synopses of the various genera in several

volumes of Linnaea, that of Besleria appearing in 1865,^ In this, all

the above-mentioned genera were reduced by him to synonymy,
Gasteranthus, Pseudobesleria, and Parabesleria being retained as sub-

genera. In addition, two new subgenera, Macrobesleria and Rhyn-
chobesleria, were described. Besleria lutea was retained as the sole

species of subgenus Eubesleria.

The treatment in the Genera Plantarum of Bentham and Hooker
followed that of Hanstein in every particular, except that the sub-

genera were reduced to sectional rank and one new section was pro-

posed, i. e. Podobesleria, which has existed up to the present time

without any described species. Fritsch's account in Die Natiirlichen

Pflanzenfamilien was modeled on that of Bentham and Hooker, and
did not add anything to our knowledge of the genus.

Alore recently the Central American species were studied by Capt.
Jolm Donnell Smith, who at intervals published several interesting

and curious species, one of which must be excluded from the genus.

The few West Indian species were treated by Urban.* The only other

important work on the genus is that of Dr. K. Fritsch, who in two
papers '^ has published a considerable number of new Andean species.

» Dansk. Vid. Selsk. Skrivt. V. 6: 77-152. pi. 1-11. 1861.
» Linnaea 34: 316-337.
* Symb. Antill. 2: 347-354. 1901,

* Repert. Sp. Nov. Fedde 18: 7-13. 1922; and Notizbl. Bot. Gart. Berlin 11:
962-976. 1934.
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DIAGNOSTIC CHARACTERS

All species of Besleria are of perennial duration, propagating chiefly

by means of seeds. A very few are truly herbaceous, but the majority

are best described as suffrutescent or soft-woody. However, a con-

siderable number are truly shrubby or even arborescent in habit,

although as a rule they do not have the appearance of shrubs owing

to the fact that the main stem is usually quite unbranched. The

difficulty of classifying the species according to habit is well illus-

trated in B, variabilis, the range of variation, according to herbarium

labels, being from succulent herbs 2 feet high to trees of 15 feet.

Such variation would hardly seem allowable within a single species,

particularly since the specimens are of fully mature plants, and the

collectors' notes made by professional botanists; but, inasmuch as the

herbarium specimens collected do not differ in appearance, it may be

presumed that the classification as herbs, shrubs, or trees was based

chiefly on size. The habit of B. pansamalana of Guatemala is perhaps

unique within the genus, and is described in the field by Dr. Alexander

F. Skutch as follows: "Herb with stems up to 8 feet long, trailing on

the ground and rooting at both nodes and internodes, the apex and

lateral branches erect to a height of 2 or 3 feet." Most of the species

are terrestrial, but a few are seemingly epiphytic at times. A scan-

dent habit is ascribed to several species by collectors. In general it

may be said that in this genus distinctive data as to habit are difficult

to gain from herbarium specimens. Habital data here stated in the

specific descriptions are given on the authority of collectors' notes,

rather than from observation on the part of the author.

The stems, as above stated, are normally unbranched and mostly

terete. However, those of a good many species are obtusely quad-

rangular, at least below. Here again, herbarium specimens are an

insufficient guide, and little use has been made of this character.

The stems vary from slender (e. g. B. salicijolia) to extremely coarse

and fleshy {B. tambensis, B, maxima y B. robusta). From a practical

viewpoint, and perhaps also from a phylogenetic, the most important

character of the stems is as to type of pubescence. Tliis is, indeed,

remarkably variable, and is apparently constant within a species.

Entirely glabrous stems are not found, and they would hardly be

expected in tliis family, which is notable for the diversity and abun-

dance of the hairy covering in all parts of the plant. In B. gradlentay

however, a high magnification is necessary to discern the few hairs

present. In most species the stems are obviously strigose or strigillose,

especially toward the growing point. In some the dense hairy cover-

ing may truly be called sericeous. In a few species, such as B, reticu-

lata (typica), the stems are densely lanate-tomentose, or (in B. tam-

bensis) velutinous-tomentose, or (in B. maxima) villous-tomentose.
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A truly hirsute type of pubescence, with long, spreading hairs not at

all matted, is characteristic of a large number of species belonging to

several distinct groups. In a few species the pubescence is somewhat

intermediate between these types, and is described by such terms as

"subappressed-pilose" or the like. Although the types of pubescence

seem to be a safe guide to affinity, the writer does not deem it of suffi-

cient importance to justify formal groupings based on this character.

The leaves are always petiolate, although the petiole may be greatly

abbreviated, as in B. lutea var. imrayi. The relative length of petiole

and leaf blade varies, but the ratio is commonly about 1:3 or 1:4.

Rarely, as in forms of B. variabilis, the petiole may almost equal the

blade. In outline, the blades are commonly elliptic or broadly elliptic

but varj^ to oblanceolate or oblong, or rarely to lanceolate or linear-

lanceolate. The apex is usually acuminate, rarely rounded and cus-

pidate-acuminate, or merely acute. The base is usually cuneate,

rarely rounded or obtuse. The margin is often given in the descrip-

tions as "entire", although strictly speaking that is probably never

wholly true, some vestiges of denticulation being visible on close study.

On the other hand, those species described as "denticulate" have teeth

of measurable length, although these also are remote and relatively

inconspicuous. A good many species have obviously serrulate or

serrate leaves, particularly those in the more advanced sections, such

as Rhynchobeslena or Gasteranthus. The margin is irregularly sinuate-

dentate in B. perennis, regularly and closely crenulate in a few species

(e. g. B. leucostoma).

In texture the leaf blades vary from thin-membranous (as in B,

longipes) to thick-coriaceous {B. cognata). They are sometimes

pellucid-punctate (B. labiosa). The pubescence of the veins of the

lower leaf surface is always exactly correlated with that of the stem

and, like that, varies from absent, through strigose and puberulous,

to tomentose or hirsute. The upper surface does not show the pubes-

cence characteristic of the species and is usually glabrous or glabrate,

the hairs when present commonly being sparse and subappressed.

In B. crassa the fleshy leaves are minutely verrucose on both surfaces.

Three species, wholly unrelated in floral characters, have a most

striking peculiarity in common: the upper surface is elongate-tuber-

culate, each tubercle being surmounted by a long, setiform, deciduous

hair.

The venation of the leaf blades in Besleria is similar to that obtain-

ing in the rest of the family, being pinnate, with arcuate, anastomos-

ing lateral veins. The number of pairs of lateral veins is relatively

constant and is stated for each species. The veins are sometimes

obscure (B. crassa), sometimes impressed above {B. impressa), some-

times prominently reticulate (B. heterosepala, B. reticulata).
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Taken as a whole the characters exhibited by the leaf blades, espe-

cially those of pubescence, toothing, and venation, are constant within

a species, and consequently have proved of great value in distinguish-

ing species related by floral characters. They have been freely used

in the key, in most instances as supplementary to more fundamental

differences in the inflorescences.

Although theoretically the inflorescence is racemose, a character

retained in B, racemosa, actually it is often subumbellate by reduc-

tion of the axis. Very often the common peduncle is well developed,

sometimes exceeding the leaves, but in several large subsections it is

vestigial, in which case the term obsolete is used in the descriptions.

The inflorescence then becomes a sessile umbel, the flowers appearing

aggregate in the leaf axils. In a very few of the more advanced spe-

cies, such as B. princeps, the common peduncle appears to be entirely

absent, the flowers then being solitary in the axils. In a few species

(e. g. B, jormosa) the flowers seem to be borne on a sohtary axillary

pedicel, yet close examination shows that the pedicel is jointed in its

lower third, the inflorescence being therefore a 1-flowered umbel.

Intermediate conditions between these types are found. For con-

venience such intermediate species are keyed under both headings.

In spite of these intergrades, the type of inflorescence furnishes a very

good and practical criterion for subsectional arrangement.

The calyx is highly variable in form, and provides many characters

useful in classifying the species. Typically it is 5-parted almost to

base. In a few species the segments are partially connate, sometimes

up to the middle, or in subsection Typicae to over two-thirds their

length. In outline the lobes vary from orbicular to linear-lanceolate.

The relative length of calyx and corolla is frequently correlated with

the shape of the calyx lobes. Rounded lobes are usually only one-

third to one-sixth as long as the corolla tube, but there are exceptions

(e. g. B, rhytidophyllum). On the other hand, the lanceolate, acumi-

nate calyx lobes are usually more than half as long as the corolla tube,

and sometimes even equal or exceed it. The midrib is often conspicu-

ous and sometimes forms an evident keel. In some species it is excur-

rent as a mucro, which frequently arises below the apex of the sepal.

Lateral veins range from prominent to obscure. In a few species the

midrib is absent, the venation then being irregularly reticulate. The

segments are commonly membranous, rarely somewhat thick and

coriaceous. Their outer surface is usually hairy, the pubescence

being of all the various types above discussed. In most species the

inner surface is glabrous, the development of pubescence being evident

in only a few advanced specific types. The margins are commonly

ciliolate or ciliate, and entire, but rarely are erose, crenulate, or incised-

Berrate. Although few herbarium specimens bear notes on this point,

it is evident that the calyx is usually bright-colored, green lobes bemg
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a rare exception. The dominant color is doubtless orange, but white,

yellow, red, or brown calyces are also known. Additional characters

of the calyx are found in the relative size and shape and the degree of

imbrication of the lobes. Subequal lobes are the rule, but several

notable exceptions occur (e. g. B. heterosepala, B. cyrtanthemum).

None of the species here described have wholly identical calyx lobes,

and it would therefore be possible theoretically to provide a key based

on them alone, although such a key would present difficulties both in

construction and use.

The tubular corolla is erect, oblique, or horizontal in relation to

the calyx. In color it may be white, yellow, orange, red, or spotted,

but becomes a dull yellowish brown in drying. The base, commonly
cylindric, is spurred in sections Neobesleria and Gasteranthus. In
most species the tube is markedly ventricose upwardly and con-

tracted toward the throat. In Neobesleria, however, the tube is

narrowly infundibular, being gradually widened up to the open throat.

The limb is usually terminal and composed of five small, orbicular,

subequal, erect or patent lobes, but in Rkynckobesleria the limb is

obviously bilabiate with unequal lobes. In Gasteranthus the corolla

is of a very peculiar shape, difRcult to describe. It bears a rather

remote resemblance to a shoe, the orifice being distinctly lateral and
the apex of the corolla the very much inflated and extended corolla

tube. In these species the limb is small and regular. A good illus-

tration is that of B, pansamalana in the Botanical Gazette 17: 197.

fl 17. 1891).

Externally the corolla tube is either glabrous or hairy. Throughout
the genus the author has used the characters of hairy corolla and
hairy ovaries as marks of specific distinction, because as a rule species

differing in one or both of these points are found to differ in several

other respects as well. Since these characters are easily and definitely

observable they have been given special importance in the key. It

should not be assumed, however, that this has resulted in a natural key.
Only four stamens are fertile, although a rudimentary fifth is fre-

quently developed, this sometimes bearing an abortive anther. The
filaments are broad and flattened and are inserted on the corolla

tube, usually a few millimeters above the base. They are free from
each other throughout, but the anthers are often lightly connate in

a square. At maturity the anthers are commonly free, but remain
connivent. They are never exserted except in B. pendula, although
sometimes borne in the throat of the corolla. The more usual posi-

tion is slightly farther down in the corolla tube. The anther itself is

composed of two cells which are early confluent at apex except in the

aberrant species B. pycnosuzygia. Little use has been made of stamen
characters in the keys and descriptions.
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As in all Gesneriaceae, the ovary is 1 -celled with two parietal

placentae. Each placenta is divided into two lamellae, both of which

bear a large number of ovules on the inner surface. In a single

species {B, maxima) the lamellae apparently bear ovules on both the

inner and outer surfaces, but this point needs further study. The

ovary and style may be glabrous or variously pubescent. Typically

the stigma is bilobed, but often the lobes are so short that the stigma

EQay be described as stomatomorphic.

At the base of the ovary is a well-developed glandular disk, which,

from such observations as have been made in the field, is brightly

colored and copiously nectariferous. Commonlj^ it is annular, entire,

and glabrous, but in a number of species one side is obsolete, the

disk then being semiannular. In those species with posteriorly

spurred corollas there is frequently a marked thickening of the disk

posteriorly, often accompanied by a development of pubescence; in

vk^hich case the anterior portion of the disk is poorly developed or

absent. In such, the disk is described as reduced to a posterior

"gland," but this gland is not exactly comparable to the disk glands

of Columnea. In one species, B. comosa, the disk is composed of a

true gland, this being oblong, glabrous, and without any annular

tendency. The propriety of retaining this species in Besleria is

c[uestionable.

The fruit is a fleshy berry, white, red, orange, or purple. The

color is not retained in dried specimens. The skin of the berry is

usually thick and roughly verrucose. The numerous minute seeds

8je red, fusiform, and marked with spiral striae, as in most Ges-

neriaceae. There are no apparent differences between the species

ia seed characters.

SECTIOITAL ARRANaEMENT

The sectional arrangement adopted is essentially that of Hanstein.

One section, Neobesleria, is here proposed to include certain species,

part of which have been previously placed in Gasteranthus and

part in Eubesleria. The subgenus Macrobesleria Hanst. is reduced to

Rhynchobesleria, and Pseudobesleria and Parabesleria are reduced to

Eubesleria. From present knowledge it is impossible to present a

truly natural arrangement. Within the sections a number of sub-

sections have been created, which will serve adequately for a practical

classification, but which are almost certainly not phylogene tically

accurate. Species intermediate between the subsections are fairly

numerous, and have therefore been included in two places in the key,

to facilitate identification.
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GENERIC RELATIONSHIP

Besleria belongs to the subfamily Cyrtandroideae, characterized by
having a wholly superior ovary. Among American species of this

subfamily it is distinguished from all but Cremosperma by having the

anther cells confluent at apex, the disk of an annular type, and the

fruit a fleshy berry. In addition, most species have in common cer-

tain habital resemblances which make the genus easily recognizable,

e. g. the erect soft-woody stems, the equal pairs of leaves, the absence

of bracts, and the frequently umbellate type of injBorescence. The
free filaments and the development of ovules on only the inner sur-

face of the lamellae of the placentae are also distinguishing characters.

The most closely related genus is Cremosperma, which was reduced

to Besleria by Fritsch. In a recent paper the writer restored Cremo-

sperma to generic rank and recognized ten species. One of these,

C. cinnabarinum, was doubtfully so referred on the authority of

Fritsch. An examination of the type now shows that this species is a

true and rather typical Besleria. Excluding this, Cremosperma
remains a compact group of closely related species, distinguished

from Besleria as follows:

Filaments inserted in middle of corolla tube; calyx turbinate or

turbinate-cylindric, 10-rlbbed; inflorescence capitate-

racemose, pedunculate; plants herbaceous or sufFrutescent,

30 cm high or less Cremosperma
Filaments inserted in base of corolla tube; calyx commonly

campanulate or ureeolate, not 10-ribbed; inflorescence

usually a sessile or pedunculate umbel; plants usually soft-

woody shrubs more than 30 cm high Besleria

A fuller discussion of the relationship of Besleria to Anetanihus,

Episcia, and other genera must await revisions of these groups.

GEOGRAPHIC DISTRIBUTION

As is well known, the Gesneriaceae in general are of extremely
local distribution. The classic example is, of course, Cyrtandra, the

various species of which are almost all restricted to individual islands

in the South Seas, and often to certain valleys or mountain slopes.

The American genera, and Besleria in particular, are no exception
to this rule. E. P. Killip has remarked that, in traversing the Andes,
on passing over a divide the gesneriaceous flora was observed to

change completely. This pronounced endemism explains why so

many of the species are represented only by single collections.

Moreover, many collections have been made in the vicinity of

settlements and along mountain trails, but relatively few in the dense
virgin forests which are the preferred habitat of most Gesneriaceae.

Even within suitable areas the plants are as a rule widely scattered

and often only sparingly floriferous. On account of this rarity only
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a relatively small percentage of the species are represented in any one

herbarium. The number of new species here described would be

thought excessive in most groups; it is explained by the amount of

new material available and the fact that almost no work has been

done on this family for over 70 years. The species of Besleria are

apparently not in a very plastic condition. Intergrades between

species are uncommon, and even species represented by numerous

specimens exhibit few pronounced variations in appearance or in

essential characters.

The actual rarity of the species is well shown by a consideration of

those known from Mexico. Four were described from Mexico by

Oersted in 1858. These are B. glabra, B. dejlexa, B. cyrianthemum,

and B. hirsuta, none of which have since been collected in Mexico or

found elsewhere, except perhaps B. hirsuta. I have so identified one

Costa Rican collection, but it does not agree in all respects with the

type and with better material may be found specifically distinct.

Besides these, the only other species known from Mexico is the wide-

spread and common lowland B. lazijlora, which reaches its northern

Irniit in Chiapas, where it has been collected twice.

In Guatemala there are four species, all endemic except B. laxiflora.

Two of these, B. jlava and B, conspeda, are more closely related than

their position in the present treatment would indicate. The third,

B. pansamalana, is the only North American representative of the

section Gasieranthus . Remarkably enough, it is very closely related

indeed to a species found in Ecuador.

The common B. laxiflora is found in British Honduras, Honduras,

and Nicaragua, and one other widespread species, B. solanoides,

reaches its northern limit in Honduras.

Twenty-one species and three varieties are found in Costa Rica and

adjacent Panama, all of which are endemic, except B. hirsuta (above

discussed), B. laxiflora, B. pauciflora, B. solanoides with its variety,

and B. trijlora, a variety of which is found in Colombia. The endemic

species are limited in range within Costa Rica. Five species, viz.

B. trichostegia, B. robusta, B. macropoda, B. acropoda, and B. imbricans,

are nearly restricted to elevations below 600 meters in the Province

of Lim6n, on the Atlantic coast. The remainder, viz. B. trijlora,

B. barbensis, B. pycnosuzygia, B. notabilis, B. standleyi, B. Jormosa,

B. wendlandiana, B. princeps, and B. columneoides, are found chiefly

in the central mountain region at elevations up to 2,400 meters. The

Panama species are B, amabilis, B. panamensis, B. pauciflora, B. laxi-

flora, and B. solanoides.

The West Indian species are six in number: B. lutea, B. lanceolata,

B. filipes, B. elongata, B. petiolaris, and B. solanoides; all but the last

are endemic. Except for B. lutea, which is found throughout the West

Indies except Puerto Rico, all the others are confined to the Lesser



404 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM

Antilles, often to a single small island. A very peculiar species,

B. seitzii, is endemic in Tobago. Three endemic species, B. longipes,

B. strigiUosa, and B. sieberiana, are found in Trinidad.

The South American members of the genus are equally local. Of
the 43 species found in Colombia only eight extend beyond the confines

of that country. Two oi these, which inhabit the Amazonian water-
shed, naturally enough are found also in Amazonian Peru, viz. B.
immitis and B. ignea. Two, B. rupestris and B. calcarata, extend
across the southwestern borders into Ecuador. One species, B.
ajjinis, is found also in Venezuela and two, B. solanoides and B.
triflora, occur likewise in Costa Eica. Besleria pauciflora is hero
accredited to Bolivia, Colombia, and Panama, but the forms from
these three regions are not entirely alike and may not be conspecific.

The percentage of endemism is at least equally high for other South
American countries. It has thus seemed desirable to insert geographic
data in the keys, as an aid to rapid identification.

SYSTEMATIC TREATMENT

BESLERIA [Plum.l L.

Besleria [Plum.] L. Gen. PI. 181. 1737.

Eriphia P. Br. Hist. Jam. 270. 1756.

Gasteranthus Benth. PI. Hartw. 233. 1846.

Cyrtanthemum Oersted Centralamer, Gesn. 56. 1858.

Gasteranthopsis Oersted, op. cit. 55.

Parabesleria Oersted, op. cit. 52.

Pseudobesleria Oersted, op. cit. 54.

Herbs or shrubs with terete or quadrangular, usually unbranched stems; leaf
blades opposite, equal, pctiolate, usually elliptic, acute or acuminate at apex,
cuncate or rounded at base, membranous to coriaceous, subentire, denticulate,
or coarsely toothed, usually discolorous, pinnately veined; flowers ebracteate,
commonly borne in axillary pedunculate or sessile umbels, rarely solitary; calyx
campanulate or urceolate, rarely cylindric, 5-toothed or mostly 5-parted nearly
to base, colored, the lobes imbricate in aestivation, rounded to acuminate, mostly
entire; corolla tubular, erect or horizontal in calyx, cylindric or spurred at base,
often pilose, the tube usually ventricose, rarely infundibular, the limb terminal
or lateral, actinomorphic or zygomorphic; fertile stamens 4, didynamous, the
filaments attached to base of corolla, not connate, flattened, usually glabrous,
the anthers quadrate, connate when young, 2-celled, the cells confluent at apex;
ovary superior, 1-celled, with two parietal placentae, these ovuliferous on the
inner surface only; style elongate, the stigma bilobed or storaatomorphic; disk
annular, commonly glabrous, entire, rarely posteriorly thickened; fruit a fleshy
berry with thick verrucose exocarp, the seeds minute, numerous, red, spirally
striate. Type: Besleria lulea L.

KEY TO SECTIONS
Orifice of corolla terminal.

Corolla not spurred, but sometimes a little saccate at base.
Limb of corolla regular or nearly so, the tube contracted in throat

I. EUBBSLERIA.
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Limb of corolla bilabiate, the tube ^adened in throat..II I. Rhynchobebleria.

Corolla spurred at base posteriorly. Disk often thickened

posteriorly, glabrous or pubescent II. Neobesleeia.

Orifice of corolla lateral, much exceeded by the inflated corolla tube

IV. Gasteranthus,

Section I. EUBESLERIA (Hanst.) Benth. & Hook,

Folia alterna, saepe subintegra; pedunculus communis elongatus vel obsoletus,

pedicellis saepe numerosis, raro solitariis; calyeis lobi liberi vcl connati, saepe

iintegri, interdum mucronati; corolla erecta ecalcarata, tubo ventricoso, fauce

contracta, limbo terminali subregulari parvo; discus saepe annularis, glaber.

Typus: B. luiea L.

KEY TO SUBSECTIONS

Calyx lobes less than half as long as the corolla tube, mostly rounded or obtuse

Common peduncle obsolete, the pedicels aggregate in the leaf axils. 1. Sessiles

Common peduncle elongate, the pedicels umbellate or subcorymbose

2. Pedunculatab.

Calyx lobes half as long as the corolla tube or more, usually acute or acuminate.

Lobes of calyx free or rarely connate to middle.

Common peduncle obsolete, the pedicels aggregate in the leaf axils.

Disk reduced to an oblong erect gland 2.5 mm high 3, Comosab.

Disk annular or semiannular, 1 mm high or less.

Calyx lobes with a filiform mucro arising below the apex. .4. Mirificae,

Calyx lobes not mucronate.

Lobes of calyx strongly unequal, the longest exceeding the corolla

5. Mexicanae.

Lobes of calyx subequal, never exceeding the corolla_.6. Confertae.

Common peduncle elongate, the pedicels umbellate or subcorymbose

7. Elongatae.

Lobes of calyx connate for over two thirds their length 8. Typicab.

1, Sessiles. Herbae vel saepe fruticcsj pedunculus communis obsoletus vel

raro ad 4 mm longus, pedicellis saepe numerosis; calyeis lobi liberi (numeris 9,

17, 20 et 37 exceptis), saepe obtusi vel rotundati, 3-7 mm longi (usque ad 9.5 mm
in numeris 18, 32 et 37), saepe integri (numeris 5a et 25 exceptis), intus glabri;

corolla erecta vel paullo obliqua, basi non calcarata, fauce contracta, limbo termi-

nali brevi; discus annularis vel semiannularis (numeris 15 et 25 exceptis).

Typus: B, solanoides H. B. K.

A. Stems, petioles and leaf vehis lanate-tomentose, puberulous, strigillose or

giabrate. Calyx lobes obtuse or rounded, except in nos. 5, 18 and 25.

B. Calyx lobes not mucronate.

C. Corolla tube glabrous externally or very minutely puberulous.

D. Ovary and style glabrous.

Corolla with a hairy ring within at insertion of filaments; leaves coria-

ceous. Colombia 14. B. cognata.

Corolla lacking a hairy ring within; leaves membranous.

Leaf blades serrate. Trinidad 21. B. strigillosa.

Leaf blades entire or remotely denticulate.

Disk reduced to a posterior gland; leaf blades entirely glabrous

beneath. Mexico 16. B. glabra.

Disk annular or semiannular; leaf blades puberulous or strigillose, at

least on the veins beneath, except in no. 9.

99996—39-
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Corolla yellow; petioles 5.5-9 cm long. Leaf blades 7.5-10.5 cm
wide, the veins 9-11 pairs. Guatemala.. 16. B. conspecta.

Corolla orange or red; petioles 1-3 cm long (or up to 6 cm in

no. 17).

Stems, leaf blades and inflorescence almost entirely glabrous,

the hairs sparse, microscopic. Leaf blades narrowly

lanceolate; calyx lobes suborbicular. Peru.

9. B. gracilenta.

Stems, leaf blades and inflorescence appressed-pubescent.

Corolla tube, at least usually, not over 4 mm wide, thin-

membranous; calyx lobes longer than broad.

Calyx lobes membranous; leaf surface glabrous or nearly

so.

Leaf blades commonly over 10 cm long and 3 cm wide;

stems not scabrous. Honduras to Peru; West
Indies __1, B. solanoides.

Leaf blades 3.5-9 cm long, 1-2 cm wide; stems sub-

scabrous. Colombia.

lb. B. solanoides var. parvifolia.

Calyx lobes coriaceous; leaf surface strigillose. Colombia.

2. B. lehmannii.
Corolla tube 5-6.5 mm wide, thicker; calyx lobes broader

than long.

Leaf blades long-petiolate, the primary veins 8-11 pairs;

flowers usually in pairs. Corolla dark red; calyx

lobes orange, coriaceous, erose. Colombia.

17. B. nitens.

Leaf blades short-petiolate, the primary veins 5 or 6 pairs;

flowers usually solitary.

Common peduncle developed, i, e, flower stalk jointed

above base. Costa Rica 59. B.formosa.
Common peduncle obsolete, the flower stalk jointed at

base. Colombia.. 42b. B. reticulata var, venosa.

DD. Ovary and style puberulous.

Corolla tube thick (5-6 mm wide), obviously saccate at base; calyx lobea

suborbicular, broader than long, strongly imbricate; leaf blades

obtuse or rounded at base, broadly elliptic, membranous. Costa

Rica 23. B. standleyi.

Corolla tube slender (not over 3 mm wide except in no, 3), not saccate

at base; calyx lobes oblong or ovate, longer than broad, scarcely

imbricate (except in no. 3) ; leaf blades cuneate or attenuate at base.

Stems thick, commonly 5-11 mm in diameter; leaf blades subcoria-

ceous, 6-10 cm wide. Costa Rica 24. B. notabilis.

Stems slender, usually 2-3 mm in diameter, rarely up to 6 mm; leaf

blades 5.5 cm wide or usually less.

Leaf blades oblanceolate, often subcoriaceous; ovary with short,

appressed hairs. Colombia 8. B. angustiflora.

Leaf blades narrowly or broadly elliptic, chartaceous or mem-
branous; ovary with spreading hairs.

Hairs of leaf veins beneath not over 0.25 mm long; calyx lobea

merely strigillose, minutely ciliolate.

Calyx lobes suborbicular, imbricate, venose; corolla tube 6-8

mm wide. Colombia 3. B. delvillari.
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Calyx lobes oval, scarcely imbricate, not venose; corolla tube

about 3 mm wide. Ecuador 4. B. modica.

Hairs of leaf veins 0.5-1.25 mm long; calyx lobes subpilose, long-

ciliate. Costa Rica and Colombia.

la. B. solanoides var. tenera.

CO. Corolla tube pilose or strongly puberulous externally.

Corolla with a hairy ring within at insertion of filaments.

Ovary glabrous. Peru 13. B. densiflora.

Ovary hairy.

Anther cells confluent; corolla sparsely puberulous or pilosulous.

Leaf blades elliptic or broadly oblong, minutely strigillose on the

veins beneath. Colombia 11. B. leucocarpa.

Leaf blades oblanceolate, subtomcntose on the veins beneath.

Colombia 10. B. nemorosa.

Anther cells not confluent; corolla long-pilose. Costa Rica.

12. B. pycnosuzygia.

Corolla lacking a hairy ring within. Ovary hairy.

Leaf blades less than 4 cm wide (except in nos, 57 and 58a), the lateral

veins 4-8 pairs. Calyx lobes strigose or subpilose.

Corolla limb about 15 mm wide, exceeding the length of the corolla

tube. Panama 57. B. amabilis.

Corolla limb not over 7 mm wide, much less than the length of the

corolla tube.

Calyx lobes orbicular, strongly imbricate. Colombia.

58 a. B. triflora var. australis.

Calyx lobes ovate, oblong or lanceolate, little imbricate.

Corolla densely pilose. Calyx lobes oblong, rounded at apex.

Colombia 7. B. peimellii.

Corolla sparsely pilosulous.

Calyx lobes lanceolate, acuminate, cilioiate, strigillose.

Calyx lobes entire, not venose. Colombia.

6. B. microphylla.

Calyx lobes serrulate, venose

5a. B. microphylla var. serrulata.

Calyx lobes oval or oblong, rounded or obtuse, long-cihate,

subpilose.

Corolla crimson, horizontal or strongly oblique; berry white;

leaf veins 4 pairs. Ecuador 6. B. miniata.

Corolla orange, erect or nearly so; berry orange; leaf veins

8 pairs. Costa Rica and Colombia.

la. B. solanoides var. tenera.

Leaf blades 4.5-12 cm wide, the lateral veins 8-14 pairs.

Stems very thick (about 7 mm in diameter even near apex), densely

velvety-tomentose; calyx lobes 4 mm long. Colombia.

26. B. tambensis.

Stems slender, villous or strigose; calyx lobes 6.5-8 mm long. Corolla

yellow.

Disk reduced to a posterior gland; calyx lobes pilosulous, often

toothed. Colombia 25. B. illustris.

Disk annular; calyx lobes strigillose, entire. Colombia.

18. B. nubigena.
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BB. Calyx lobes witli a mucro arising from below apex. Corolla yellow.

Leaf blades thick-coriaceous, lightly crenulate. Pedicels stout. Martinique
and Guadeloupe 29. B. lanceolata.

Leaf blades membranous or chartaceous, serrate, except in forms of no. 19.

Pedicels 3.5-5 cm long.

Leaf blades sharply serrate.

Stems glabrous, except at nodes; leaf blades oblanceolate, 4.5-5.5 cm
wide. Guadeloupe 19. B. filipea.

Stems strigillose; leaf blades elliptic, 6-8.3 cm wide. Dominica.

19a. B. filipes f. latior.
Leaf blades crenulate.

Stems glabrous except at nodes; leaf blades entirely glabrous. Dominica.
19b. B, filipes f. glaberrima.

Stems sericeous; leaf blades strigillose on the veins beneath. Dominica.

19c. B. filipes f. pilicaulia.
Pedicels 1.5 cm long or less. Trinidad 20. B. sieberiana.

AA. Stems, petioles, and leaf veins beneath hirsute.

Corolla glabrous externally; ovary glal)rous.

Leaf blades thick-coriaceous, over three times as long as wide, not over
3.5 cm wide, crenulate. Martinique and Guadeloupe.

22. B. lanceolata.
Leaf blades membranous or chartaceous, less than three times as long as

wide, denticulate or serrulate.

Sepals rounded at apex.

Leaf blades chartaceous.

Blades 22-26 cm long and 10-13 cm wide; calyx Ltbes long-white-
ciliate. Peru 28. B. barbata.

Blades not over 9 cm long and 3.5 cm wide; calyx lobes not ciliate.

Peru 29. B. imberbis.
Leaf blades thin-membranous.

Blades oblong, evenly acuminate, the veins 11-13 pairs. Mexico and
Costa Rica 30. B. hirsuta.

Blades broadly elliptic, cuspidate-acuminate, the veins 8-10 pairs.

Colombia 31. B. fecunda.
Sepals sharply acuminate. British Guiana 32. B. saxicola.

Corolla pubescent externally; ovary hairy.

Calyx lobes suborbicular, broadly rounded. Colombia 33. B. villosa.
Calyx lobes acute or acuminate.

Corolla with a hairy ring within at insertion of filaments. Colombia.

34. B. vestita.
Corolla lacking a hairy ring within.

Leaf blades elongate-tuberculate above, each tubercle surmounted by
a long hair. Colombia 35. B. laeta.

Leaf blades not tubcrculate above.
Disk reduced to a posterior gland; calyx lobes often toothed. Colom-

bia 26. B. illustris.

Disk annular (semiannular in no. 36) ; calyx lobes entire.

Leaf blades broadly oblong, 11-25 cm wide; stems densely tomen-
tose-villous; flowers very numerous in a cluster (15 or more.)
Corolla only sparsely pilosulous. Colombia.-27. B. maxima.

Leaf blades elliptic or oblanceolate, not over 7 cm wide; stems
hirsute; flowers fewer than 10 in a cluster (except in no. 40).

Blades oblanceolate; calyx lobes linear-lanceolate, narrowed to a
filiform apex. Costa Rica 36. B. trichostegia.
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Blades elliptic; calyx lobes ovate or lanceolate, acute or ehort-

acuminate.

Calyx lobes ovate, 9.5 mm long, united for one third their

length, orange without, green within, the tips recurved.

Bolivia 37. B. montana.
Calyx lobes lanceolate, not over G mm long, free, the tips

not recurved.

Corolla tube ventricose upwardly, sparsely pilose, the lobes

small, nearly equal.

Leaf blades entire. Bolivia 38. B. boliviana.

Leaf blades minutely crenulate. Colombia.

39. B. leucostoma.

Corolla tube cyUndric, densely tomentose, the lobes relatively

large, somewhat unequal. Colombia.

40. B. cinnabarma.

2, Pedunculatae. Folia saepe subintegra vel denticulata; pcdunculus com-

munis saepe elongatus, pedicellis umbellatis vel subcorymbosis; calycis lobi

integri, saepe liberi, saepe obtusi vel rotundati, 2.5-7.5 mm longi, intus glabri;

corolla erecta ecalcarata plus minusve ventricosa, fauce contracta, limbo tcrminali,

fere regular!; discus saepe annularis vel semiannularis, glaber. Typus: B. variabilia

Morton.

A. Stems and leaves hirsute.

Calyx lobes and corolla tube glandular-pilose. Calyx lobes acute, mucronate;

ovary hairy. So. Brazil 96. B. grandifolia.

Calyx lobes and corolla tube not glandular.

Corolla tube glabrous externally; calyx lobes suborbicular, rounded at apex;

ovary and style glabrous. Colombia 31. B. fecunda.

Corolla tube densely pilosulous externally; calyx lobes linear-lanceolate,

acuminate; ovary and style pilosulous. Bolivia 41. B. sprucei.

AA. Stems and leaves lanate-tomentose, appressed-pubescent, or glabrate.

B. Corolla tube glabrous externally. Ovary glabrous.

Stems lanate-tomentose or densely sericeous; leaf blades persistently toiiientu-

lose on the lower surface, the veins usually reticulate. Calyx lobes not

mucronate.

Calyx lobes narrowly oblong, densely strigillose, not veiny.

Petioles 15-23 mm long. Colombia 42. B. reticulata.

Petioles not over 7 mm long. Colombia.

42a. B. reticulata var. pubistyla.

Calyx lobes broadly oblong, glabrate, conspicuously veiny. Colombia.

42b. B. reticulata var. venosa.

Stems strigose or glabrate; leaf blades glabrate or puberulous on the lower

surface.

Lobes of calyx mucronate.

Calyx 7.5-14 mm long.

Calyx lobes connate to above middle, Venezuela— 46. B. connata.

Calyx lobes free or connate only at base. Mexico to South America
91. B. laxiflora.

Calyx 3-5 mm long.

Inflorescence subcorymbose, many-flowered; leaf veins 8-15 pairs.

Corolla 20 mm long or more.

Corolla j-ellow, orange, or red.

Outer corolla lobes glabrous or puberulous. Peru, Bolivia.

45. B. variabilis.
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Outer corolla lobes densely bearded. Peru.

45a. B. variabilis f. barbatula.

Corolla greenish-white. Peru 45b. B. variabilis f. pallida.

Corolla 13-16 mm long. Venezuela and CoIombia-44. B. affinis-

Inflorescence usually umbellate, few-flowered; leaf veins 5-8 pairs.

Leaf blades serrulate. Venezuela 47. B. mucronata.
Leaf blades subentire. Peru 43. B. lucida.

Lobes of calyx not mucronate.

Corolla white, 5-6 mm long; primary leaf veins 16-18 pairs. Peru.

48. B. minutiflora.

Corolla yellow or red (rarely white), more than 1 cm long; leaf veins

5-13 pairs.

Disk reduced to an emarginate posterior gland. Corolla pale yellow;

peduncles shorter than the pedicels; leaf blades not over 3 cm
wide. Colombia 49. B. kalbreyeri.

Disk annular.

Corolla 10-11 mm long, the tube cylindric, not ventricose; leaf blades

puberulous on the lower surface. Venezuela.

50. B. clivorum.

Corolla 13 mm long or usually more, the tube ventricose; leaf blades

glabrous or sparingly strigillose on the lower surface.

Peduncle 5-many-flowered, the inflorescence subcorymbose.

Corolla lacking a hairy ring within.

Calyx lobes about 3 mm long, not veiny. Colombia.

51. B. decipiens.

Calyx lobes 4-10.5 mm long, conspicuously veiny.

Corolla red; calyx lobes 4-7 mm long, orbicular; leaf veins

6-8 pairs; filaments and anthers stipitate-glandular.

Peru 52. B. tetrangularis.

Corolla white; calyx lobes 8.5-10.5 mm long, oblong; leaf

veins 11-13 pairs; androecium eglandular. So. Brazil.

95. B. selloana.

Peduncle 1-3-flowered.

Corolla with a hairy ring within; peduncles 2- or 3-flowered;

leaf blades up to 20 cm long and 8.5 cm wide. Colombia.

63. B. elegans.

Corolla lacking a hairy ring within; peduncles 1-flowered; leaf

blades not over 8 cm long and 2.7 cm wide. Costa Rica.

59. B. formosa.
BB. Corolla tube pilose or puberulous externally.

Ovary glabrous; peduncles much longer than the pedicels.

Corolla tube witli a hairy ring within, tlie throat glabrous within. Calyx
lobes mucronate.

Tube of corolla 8.5 mm wide at middle; calyx lobes united for about one
third their length. Bolivia 54. B. rotundifolia.

Tube of corolla 3.5 mm wide at middle; calyx lobes nearly free. Peru.

55. B. concolor.
Corolla tube lacking a hairy ring within, the throat stipitate-glandular

within.

Corolla red; calyx lobes 4-7 mm long, rounded, prominently veiny.

Peru 52. B. tetrangularis.

Corolla ochroleucous; calyx lobes 3-4 mm long, acutish, submucronate,
not veiny. Peru 56. B. pallidiflora.
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Ovary pilose; peduncles equaling or shorter than the pedicels. Corolla

orange or red.

Corolla limb (15 mm) broader than the length of the tube; peduncle very

short (3 mm), bearing a single pedicel. Panama., .57. B. amabilia.

Corolla limb (9 mm or less) much shorter than the length of the tube;

peduncles often longer, l-many-fiowered.

Calyx lobes suborbicular, rounded at apex, strongly imbricate.

Pedicels umbellate or subcorymbose. Costa Rica— 58. B. triflora.

Pedicels solitary. Colombia 58a. B. triflora var. australis.

Calyx lobes ovate, acute, scarcely imbricate. Colombia. 10. B.nemorosa.

3. CoMOSAE. Pubescentia hirsuta; folia membranacea, integra; pedicellus

solitarius; calycis lobi liberi, argute serrati, intus glabri; corolla coccinea, utrinque

longe pilosa; ovarium glabrum; discus in glandulam posticam solitariam oblongam

hand annularem reductus. Typus: B. comosa Morton.

A single species. Ecuador 60. B. comoBa.

4. MiRiFicAE. Frutices hirsuti; folia magna membranacea serrata; calycis

lobi liberi subulato-mucronati; corolla lutea vel aurantiaca; ovarium glabrum;

discus annularis. Typus: B. mirifica Morton.

A single species. Colombia 61. B. mirifica.

5. MexicanAE. Frutices; folia subintegra; calycis lobi lineari-lanceolati

inaequales, longissimus corolla longior; discus semiannularis. Typus: B. deflexa

(Oerst.) Hanst.

Stems and leaves strigose. Mexico . 62. B. deflexa.

Stems and leaves hirsute. Mexico. 63. B. cyrtanthemum.

6. CoNFERTAE. Pcdunculus communis obsoletus, pedicellis in axillis aggre-

gatis; calycis lobi fere liberi (numeris 64 et 87b exceptis), saepe acuti vel acuminati,

7.5 (6)-17 mm longi; corollae tubus calyce non dupio longior, ecalcaratus erectus,

fauce contracta, Umbo terminali parvo regular!; discus annularis vel semiannularis.

Typus: B. immitis Morton.

Calyx lobes connate to middle, acuminate or filiform.

Upper leaf surface tuberculate; ovary villous. Colombia.

64. B. tuberculata.

Upper leaf surface smooth; ovary glaljrous. Peru.

87b. B. peruviana var. dissiniilia.

Calyx lobes free or nearly so.

Leaf blades subcoriaceous.

Calyx lobes toothed; ovary villous at apex. Corolla red-villous. Costa

j^ica 66. B. columneoides.

Calyx lobes entire; ovary glabrous.

Corolla lobes bearded.

Pubescence of stems, petioles and leaf blades appressed. Disk annular.

Petioles not over 4 cm long; leaf blades oblanceolate. Peru and

Amazonian Brazil 66. B. ignea.

Petioles 7-10 cm long; leaf blades elliptic. Peru.

66a. B. ignea var. mexiae.

Pubescence hirsute.

Disk annular. Peru 66b. B. ig^iea var. loretensis.

Disk semiannular. Colombia. __ 66c. B. ignea var. semiannularis.

Corolla lobes merely ciliolate.

Pedicels and calyx lobes densely villous. Dominica.

67. B. petiolaris.

Pedicels and calyx lobes sericeous. Costa Rica 68. B. robusta.
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Leaf blades membranous.

Stems, petioles, and leaf blades sparingly strigose. Corolla yellow.

Corolla densely villous. Peru 69. B. citrina,

Corolla glabrous or only sparingly pilosulous.

Corolla glabrous. Peru 70, B. niembranacea.
Corolla pilosulous.

Calyx lobes about 8.5 mm long; pedicels 5 mm long or less. So.

Brazil 71. B. cuneata.

Calyx lobes 12-17 mm long; pedicels 12-17 mm long. So.

Brazil 72. B. melancholica.
Stems, petioles, and leaf blades hirsute.

Calyx lobes pubescent on both sides.

Calyx lobes membranous, broadly ovate, 7-9 mm wide. So. Brazil.

73. B. Symphytum,
Calyx lobes thicker, linear-lanceolate, not over 2 mm wide. Venezuela.

76. B. disgrega.

Calyx lobes glabrous within.

Corolla glabrous externally.

Leaf blades cuneate at base, sharply serrate; corolla yellow or orange.

So. Brazil 74. B. meridionalis.

Leaf blades rounded at base, merely denticulate; corolla white.

Peru 77. B. furva.

Corolla hairy externally. Leaf blades entire or nearly so (except in

no. 80).

Ovary glabrous.

Calyx lobes ovate-lanceolate, 12-17 ram long; corolla whitish or pale

yellow. So. Brazil 75. B. fasciculata.

Calyx lobes lanceolate or linear-lanceolate, 7.5-13 mm long; corolla

orange.

Corolla with a hairy ring within; leaf veins not impressed above.
Colombia 78. B. riparia.

Corolla lacking a hairy ring within; leaf veins strongly impressed

above. Colombia _.79. B. iinpressa.

Ovary hairj

.

Corolla red, with a hairy ring within. Calyx lobes entire; leaves

serrulate. Colombia and Peru 80. B. immitis.
Corolla lacking a hairy ring within (no. 36 might be looked for here).

Calyx lobes toothed; corolla yellow; leaf blades subentire. Peru.

81. B. compta.
Calyx lobes entire; corolla orange or red; leaf blades serrate.

Panama 86a. B. pauciflora var. uniflora.

7. Elongatae. Pedunculus communis elongatus, pedicellis umbellatis vel

subcorymbosis; calycis lobi liberi vel ad medium connati, saepe integri, 10-17 mm
longi (7-8.5 mm in numeris 91, 96 et 97), saepe acuminati; corolla erecta ecalcarata
ventricosa, faucc contracta, limbo terminal!, fere regulari; discus glaber, saepe
annularis. Typus: B. elongala Urban.
Corolla pubescent externally.

Stems and leaves hirsute.

Ovary pubescent, at least at apex; calyx lobes free.

Corolla with a hairy ring within; calyx lobes glabrous within, mucronate.
Mucro much exceeding apex of sepal; corolla long-pilose externally;

leaf blades acuminate, cuneate at base, not over 13 cm long and
6 cm wide. Peru._. _82. B. capitata.
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Mucro not reaching apex of sepal; corolla minutely but densely hirto-

puberulous; leaf blades rounded at apex and base, 17-26 cm long,

8-15 cm vide. Peru 83. B. racemosa.

Corolla lacking a hairy ring within; calyx lobes hirsute on both sides,

linear-lanceolate, not mucronate. Panama to Bolivia.

86. B. pauciflora.

Ovary glabrous; calyx lobes united to middle. Peru 87. B. peruviana.

Stems and leaves strigillose. Ovary glabrous; calyx lobes united to middle.

Bolivia 85. B. ovalifolia.

Corolla glabrous externally.

Ovary pubescent.

Leaf blades elevated and strongly reticulate beneath; disk semiannular or

reduced to a posterior gland.

Outer calyx lobe much longer and broader than the others. Colombia.

98. B. heterosepala.

Outer calyx lobe conform with the others. Colombia.

99. B. subcamoBa.

Leaf veins not strongly elevated or reticulate; disk annular. So. Brazil.

96. B. grandifolia.

Ovary glabrous.

Calyx lobes united to middle, long-acuminate.

Stems and leaves hirsute.

Peduncles shorter than the petioles or pedicels. French Guiana.

88. B. patrisii.

Peduncles much longer than the petioles or pedicels. Peru.

87a. B. peruviana var. occulta.

Stems and leaves appressed-pubescent.

Corolla limb slightly bilabiate, 15-16 mm wide. Bolivia.

100. B. longipedunculata.

Corolla limb regular, 6-11 mm wide.

Leaf blades serrate. British Guiana 89. B. verecunda.

Leaf blades subentire or merely denticulate. Peru.

90. B. divaricata.

Calyx lobes free or united only near base.

Stems and leaves hirsute-tomentose; corolla lobes long-ciliate. Peru.

84. B. trichiata.

Stems and leaves puberulous or glabrate; corolla lobes glabrous or ciholate.

Calyx lobes suborbicular, lacking a midrib. Venezuela.

97. B. rhytidophyllum.

Calyx lobes oblong, ovate-lanceolate, or lanceolate, the midrib usually

prominent.

Leaf blades, peduncles, and pedicels entirely glabrous at maturity.

Corolla yellow. Costa Rica 92. B. macropoda.

Leaf blades, peduncles and pedicels at least slightly puberulous.

Corolla orange or red; leaf blades with 5-8 (rarely 10) pairs of

lateral veins. Mexico to South America 91. B. laxiflora.

Corolla white or yellow; lateral veins 7-13 pairs.

Calyx lobes acuminate or acute.

Leaf blades toothed. St. Vincent 93. B. elongata.

Leaf blades entire. So. Brazil 94. B. umbrosa.

Calyx lobes rounded. Corolla white. So. Brazil.

95. B. selloana.
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8. Ttpicae. Folia serrata, ovata vel elliptico-oblonga, membranacea, subtus
Btrigillosa vel glabrata; pedunculua communis obsoletus, pedicellis paucis axilla-
ribus; calyx cylindricus vel urceolatus, lobis alte connatis integris acutia; corolla
lutea vel ochroleuca, erecta ecalcarata ventricosa, fauce contraeta, limbo terminal!
regular!; gynaeceum glabrum; discus annularis glaber. Typus: /?. lutea L.
Calyx urceolate, glabrate or strigillose. West Indies 101, B. lutea.
Calyx cyllndric, hirto-puberulous. British and French Guiana.

102. B, insolita.

Section II. NEOBESLERIA Morton, sect. nov.

Herbae vel frutices, caulibus lanato-toraentosis vel strigillosia raro hirsutis;

folia opposita, saepe serrata acuminata membranacea; pedunculus communis
saepe elongatus; calycis lobi liberi, saepe dentati; corolla horizontalis postice
calcarata; discus saepe postice crassior, saepe pubescens. Typus: B. corallina
Fritsch.

KET TO SUBSECTIONS

Common peduncle elongate, much exceeding the pedicels in length.

Corolla limb not spotted.

Disk not thickened posteriorly, glabrous 9. Pendulab.
Disk thickened posteriorly, or reduced to a posterior gland, pubescent

(except in B. corallinoides)

.

Corolla scarlet, contracted in throat; ovary glabrous; calyx lobes strongly
imbricate.

Calyx lobes toothed, pubescent on both sides; corolla puberulous or
pilosulous externally ; leaf blades strongly toothed. _ 10. Corallinae.

Calyx lobes entire, glabrous; corolla glabrous; leaf blades entire or
denticulate (except in B, imbricans var. arguta.)^. 11. Imbricatae.

Corolla yellow, not contracted in throat; ovary pubescent; calyx lobes
slightly imbricate 12. Wendlandianae.

Corolla limb purple-spotted 13. Maculatab.
Common peduncle obsolete.

Corolla limb regular, not over 10 mm wide; ovary glabrous; pubescence ap-
pressed 14. Axillares.

Corolla limb bilabiate, 35 mm wide; ovary pilose; pubescence hirsute

15. Herbaceae.

9. Pendtjlae. Caules sericeo-strigosi; folia subintegra vel parum denticulata,
venis 4-9-iugis; pedunculus communis pendulus {B. floribunda excepta), pedi-
cellis multo brevioribus; calycis lobi liberi integri utrinque plus minusve pilosuli;

corolla flava calcarata horizontalis, fauce non contracta, limbo terminal! sub-
regulari; ovarium pubescens; discus annularis glaber. Typus: B. penduliflora
Fritsch.

Common peduncle erect. Calyx lobes pilosulous in a median line. Colombia.

103. B. floribunda.
Common penduncle pendulous, very slender.

Calyx lobes pilosulous over the whole surface; corolla 35-40 mm long; leaf

blades densely hairy on both surfaces. Venezuela.

104. B. penduliflora.
Calyx lobes pilosulous only at base; corolla 17-24 mm long; leaf h]ad^iH sparingly

strigose. Venezuela 105. B. pendula.

10. Corallinae. Caules dense tomentosi; folia serrata vel crenata, venis 9-11-
jugis; pedunculus comrounis erectus, pedicellis multo brevioribus; calycis lobi

liberi ovati imbricati serrati vel denticulati, utrinque pubescentes; corolla coccinea
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liorizontalis calcarata pubescens, fauce contracta, limbo terminali parvo regulari,*

ovarium glabrum; discus postice crassior saepe pubescens. Typus; B. corallina

Fritsch.

Disk gland glabrous; filaments and anthers slightly pilose; corolla only slightly

spurred. Ecuador 107. B. corallinoides.

Disk gland puberulous or pilosulous; androecium glabrous; corolla strongly

spurred at base.

Calyx lobes incised-serrate. Peru 106. B. corallina.

Calyx lobes merely denticulate.

Calyx lobes 5.5 mm long; leaf blades serrate, appressed-pubescent on the

veins beneath. Colombia 108. B. sylvarum.

Calyx lobes 7-9 mm long; leaf blades crenate, hirsute on the veins beneath.

Colombia 109. B. crenata.

11. Imbricatae. Frutices, caulibus minute puberulis, mox glabris; folia saepe

isubintegra, venis 14-17-jugis; pedunculus communis elongatus, pedicellis multo

brevioribus; calycis lobi liberi imbricati inaequales integri glabri; corolla coccinea

horizontalis calcarata glabra, fauce contracta, limbo terminali parvo regulari;

ovarium glabrum; discus postice crassior pubescens. Typus: B. imbricans Donn.

Smith.

Leaf blades rounded at base and toward apex, the apex itself short-cuspidate;

corolla 3 cm long or more, the spur 8 mm long; calyx lobes about 14 mm
long. Panama. 110. B. panamensis.

Leaf blades acute at base and apex; corolla 1.5 cm long, the spur 1.2-2.5 mm long;

calyx lobes 7-10 mm long.

Blades entire; corolla spur not hooked. Costa Rica 111. B. imbricang.

Blades serrate; corolla spur a little hooked. Costa Rica.

Ilia. B. imbricans var. arguta.

12. Wendlandianae. Frutices, caulibus tomentosis vel strigillosis; folia

serrata vel parum dcnticulata, appresso-pubescentia; pedunculus communis

elongatus, pedicellis multo brevioribus; calycis lobi liberi aeuminati serrati non

imbricati; ccroUa flava horizontalis calcarata externe parce pilosula, fauce non

contracta, limbo terminali regulari parvo non purpureo-maculato; ovarium

pubescens; discus postice crassior pubescens. Typus: B. wendlandiana Hanst.

Corolla tube not ventricose, the spur short; common peduncle pubescent. Leaf

blades serrate. Costa Rica 112. B. wendlandiana.

Corolla tube strongly ventricose; peduncles glabrous.

Corolla spur about 3 mm long; leaf blades merely denticulate. Colombia.

113. B. colunibiana.

Corolla spur about 6 mm long; leaf blades sharply serrate. Colombia.

113a. B. Columbiana var. arguta.

13. Maculatae. Frutices, caulibus tomentosis vel strigillosis; folia serrata,

venis 8-15-jugis; pedunculus communis elongatus, pedicellis multo brevioribus;

calycis lobi liberi aeuminati intus glabri; corolla flava et purpureo-maculata,

horizontalis, calcarata, fauce non contracta, limbo bilabiato; discus postice crassior

pubescens. Typus: B. rupestris Morton.

Stems densely lanate-tomentose; calyx lobes toothed; ovary villous. Colombia,

Ecuador & Peru 114. B. rupestris.

Stems sparsely strigillose; calyx lobes entire; ovary glabrous. Costa Rica.

115. B. acropoda.
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14. AxiLLARES. Herbae, caulibus strigillosis; folia denticulata strigillosa, venis
9-jugis; pedunculus communis obsoletus, pedicellis axillaribus; calycis lobi liberi

oblongi integri non imbricati; corolla horizontalis, calcarata, fauce contracta,
limbo terminali parvo regulari; ovarium glabrum; discus postice crassior glaber.

Typus: B. gibbosa (Poepp.) Hanst.

Corolla white or yellow; ovary glabrous; disk thickened posteriorly.

Calyx lobes glabrous within; corolla white, 24^30 mm long. Amazonian
Brazil 116. B. gibbosa.

Calyx lobes puberulous on both sides; corolla yellow, about 16 mm long.

Guatemala 117. B. flava.
Corolla scarlet; ovary pubescent; disk annular, regular. Ecuador.

6. B. miniata.

15. Herbaceae. Herbae parvae, caulibus hirsutis; folia serrata hirsuta; pedun-
culus communis obsoletus, pedicello sclitario axillari; calycis lobi liberi integri;

corolla alba horizontalis calcarata externe pilosula, tubo deflexo, fauce ampliata,
limbo terminali 25 mm lato bilabiato; ovarium pilosum; discus postice crassior

pubescens. Typus: B. herbacea Morton.

A single species. Colombia 118. B. herbacea.

Section III. RHYNCHOBESLERIA (Hanst.) Benth. & Hook.

Caules saepe apprcbso-pubescentes; folia saepe dentata; pedunculus communis
nullus vel obsoletus; calycis lobi liberi; coroUae tubus sursum ampliatus, fauce
non contracta, limbo terminali bilabiato 16-35 mm lato; ovarium saepe pubescens;
discus glaber. Typus: B. labiosa Hanst.

KEY TO SUBSECTIONS

Disk reduced to a bilobed posterior gland; leaf blades linear-lanceolate, 7-15 mm
wide 16. Salicifoliab.

Disk annular (seraiannular in B. longipes) ; leaf blades oblong to broadly elliptic.

Common peduncle none, the pedicels solitary; leaf blades not pellucid-punc-
tate 17. SOLITARIAE

.

Common peduncle vestigial, the pedicels 2-4 in the axils; leaf blades often
pellucid-punctate 18. Labiatae.

16. Salicifoliab. Herba appresso-pubcscens; folia lineari-lanceolata, Integra,
venis 3-5-jugis; pedunculus communis obsoletus, pedicellis solitariis vel binis;
calycis lobi lineari-lanceolati integri; corolla externe pilosula, intus basin versus
annulum pilosum gerens; filamenta basi pilosa; ovarium pilosum; discus in glan-
duiam bilobam reductus. Typus: B. salicifolia Fritsch.

A single species. Colombia 119. b. salicifolia

17. SoLiTARiAE. Folia elliptica, strigosa vel hirsuta; pedunculus communis
nullus, pedicellis solitariis; calycis lobi ovati vel lanceolati, saepe serrati. Typus:
B. princeps Hanst.

Leaf blades entire, tuberculate above, hirsute; corolla with a hairy ring within
near base; filaments and anthers pilosulous. Costa Rica.

120. B. princeps.
Leaf blades serrate, not tuberculate, strigose; corolla lacking a hairy ring within;

androecium glabrous.

Calyx lobes serrate; corolla orange; leaf veins 12 or 13 pairs. Costa Rica.

121. B. barbensis.
Calyx lobes entire; corolla white; leaf veins 4 or 5 pairs. Tobago.

122. B. seitzii.
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18. Labiatae. Caules glabri vel appresso-pubescentes; folia elliptico-oblonga

\'el oblongo-ovata, Integra vel serrata vel dentata, opaca vel pellucido-punctata,

venis 4-12-jugis; pedunculus communis obsoletus, pedicellis 2-4 axillaribus;

calycis lobi integri vel undulati; corolla rubra vel flava, 20-40 mm longa, utrinque

glabra; ovarium glabrum vel pubescens. Typus: B. labiosa Hanst.

Leaf blades membranous, pellucid-punctate, toothed; corolla yellow, 35-40 mm long.

Calyx lobes suborbicular, 8-9 mm long. Venezuela 126. B. labiosa.

Calyx lobes oblong-lanceolate, 15-18 mm long. Trinidad 124. B. longipes.

Leaf blades coriaceous, opaque, entire; corolla orange-red, 20 mm long. Colombia.

123. B. crassa.

Section IV. GASTERANTHUS (Benth.) Benth. & Hook.

Herbae vel frutices; folia saepissime serrata vel dentata; pedunculus communis
elongatus, vel raro obsoletus, unifiorus vel saepe multiflorus; calycis lobi ovati vel

lanceolati, interdum utrinque pubescentes; corolla saepe calcarata, ventricosa,

eaepe pubescens, limbo laterali haud terminali; ovarium saepissime plus minusve

pubescens; discus postice crassior vel in glandulam pcsticam reductus, glaber vel

pubescens. Typus: B. quitensis (Benth.) Hanst.

Corolla not spurred, erect in calyx; leaves subrosulate 137. B. anomala.
<joro]la spurred, horizontal in calyx; leaves subremote, strictly opposite.

Pedicels solitary.

Filaments puberulous; leaf blades linear-oblong, not over 1.8 cm wide,

sinuate-dentate; peduncle and pedicel glabrous. Ecuador.

134. B. perennia.

Filaments glabrous; leaf blades obovate-oblong, at least 4 cm wide, serrate;

peduncle and pedicel canescent or tomentose.

Stems closely canescent. Guatemala 135. B. pansamalana.
Stems tomentose. Ecuador 136. B. ecuadorensia.

Pedicels umbellate or subcorymbose.

Disk glabrous.

Stems and leaves hirsute; leaf blades serrate; calyx lobes denticulate.

Calyx lobes hirsute, 6-7 mm long; leaf blades hirsute on the upper

surface. Colombia and Ecuador 126. B. calcarata.

Calyx lobes glabrate, about 10 mm long; leaf blades glabrate on the

upper surface. Ecuador 127. B. quitensis.

Stems and leaves tomentose or strigillose; leaf blades dentate; calyx lobes

entire. Ecuador 128. B. calceolus.

Disk pubescent.

Corolla orange, long-pilose. Ecuador 129. B. timida.

Corolla scarlet, glabrous or minutely puberulous.

Ovary strongly compressed, pilosulous on the margins; leaf blades

rounded at apex; young stems, peduncles, calyx lobes, and leaf

veins beneath villous-tomentose. Corolla 35 mm long. Ecuador.

130. B. venuata.

Ovary not compressed, puberulous all over or glabrous; leaf blades

acuminate at apex; stems, peduncles, calyx lobes, and leaf veins

lanate-tomentose or merely strigillose.

Peduncles 16-17 cm long; ovary entirely glabrous; corolla 30-35 mm
long. Ecuador 131. B. lateralis.

Peduncles 3-7 cm long; ovary puberulous; corolla 17-22 mm long.

Calyx lobes 4-6 mm long, rounded. Ecuador.

132. 6. oncogastra.

Calyx lobes 6.5-9 mm long, acuminate. Colombia.

133. B. tincta.
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1. Besleria solanoides H. B. K. Nov. Gen. & Sp. 2: 398. 1818.

Besleria acutifolia Benth. Plant. Hartw. 237, 1846.

Parabesleria costaricensis Oersted, Centralaraer. Gesn. 53. pi. 6, fig. 9-lS. 1858.

Besleria costaricensis Hanst, Linnaea 34: 330. 1865.

Shrub 1.5-3 m high; stems strigose upwardly, almost glabrous below; petioleu

5 cm long or less; leaf blades elliptic, up to 15 cm long and 5.5 cm wide, cuneate

at base, inconspicuously denticulate, strigillose on the veins beneath, otherwise

glabrous or nearly so, the primary veins 6-8 pairs; pedicels few, up to 2 cm long;

calyx lobes oblong, 3-4 mm long, obtuse, free, membranous, not concave, faintly

nerved, nearly glabrous, ciliolate; corolla orange, 13-15 mm long, erect, not cal-

carate or saccate at base, ventricose upwardly, glabrous externally, lacking a

hairy ring within; androecium glabrous; ovary and style glabrous; disk entire;

berry orange.

Type: Popaydn, Dept. El Cauca, Colombia, Humboldt & Bonpland (B),

Kange: Honduras to Peru, and West Indies.

Additional bpecimens examined:

Honduras: El Achate, Yuncker, Dawson & Youse 6245 (F, S).

Costa Rica: Oersted (Co), type of B. costaricensis. Santa Maria de Dota,

Prov. San Jos6, Standley 41749 (F, W), 41840 (W), 42416 (W); Stork 3015 (F).

Los Ayotes, Prov. Guanacaste, Standley & Valeria 45367 (W). La Ventolera,

on Volcdn de Pods, Prov. Ataiuela, Standley 34738 (W). Trazd, Prov. San Jos6,

Pitlier 13041 (K). Naranjo Prov. Alajuela, Slork 1844 (F).

Panama: El Boquete, Chiriquf, Maxon 4953 (F, W); Pittier 2972 (W).

Jamaica: Wright (K).

Dominica: Anderson (K).

Venezuela: Mt'rida, Moritz 1491 (B).

Colomtiia: Without specific locality, Linden 1114 (K); Triana s. n. (K)

Santandeh: Vicinity of El Roble. Killip & Smith 19371 (W). Boyaca: Caldas,

Dawe 785 (K, W, Y); Mount Chap<5n, Lawrance 262 (B, F, K, S, W). Tolima:

Medaci6n, Andri 2056 (K); Libano, Pennell 3400 (Y). Antioquia: Titiribf,

vicinity of M edel 1 fn, Toro 502 (Y); Angclopolis, Toro 902 (Y) ; Fredonia, Toro

851 (Y); Armeria, Toro 225 (Y); Sousdn, Lopez (Archer 398, W); Santa Elena,

Archer 634 (W). Caldas: Canaan, south of Salerito, Pennell 9077 (G, P, W, Y).

El Valle: Between Las Hojas and E,{o Dagua, Triana 2467 (B, K, W); hills of

Miraflores, above Palmira, Pittier 899 (W) ; La Cumbre, Killip & Hazen 11119

(P, W); Miraflores, Palmira, Killip 6129 (Y), 6145 (P, W, Y). El Cauca: La
Gallera, Micay Valley, Killip 7900 (P, Y)

;
plateau of Popaydn, Lehmann 4947

(F, G, K, W), 4761 (K); Andrl K 1496 (K, Y); Hartweg 1276 (K),type of B.

acutifolia; Rfo Ortega, north of Tambo, Pennell & Killip 8065 (P). El Tambo,
Sneidern 592 (S), 898 (S).

Peru: Tambillo, Jelski 24 (B).

la. Besleria solanoides var. tenera Morton, Field Mus. Publ. Bot. 18:

1155. 1938.

Differs from the typical variety in the slightly puberulous corolla and in the

pilose ovary.

Type: Cerro de La Carpintera, Prov. Cartago, Costa Rica, altitude 1,500-1,850

meters, Standley 35554 (W).

Range: Costa Rica and Colombia, at 1,400 to 1,850 meters elevation.

Additional specimens examined:
Costa Rica: Type locality, Standley 34394 (W). Estrella, Prov. Cartago,

Cooper 5879 (G, K, W).
Colomdia: Quindfo, Goudot (K). Without specific locality, W. Bull (K).
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lb. Besleria solanoides var. parvifoUa Morton, var. nov.
A var. typica foliis multo minoribus (3.5-9 cm longis, 1-2 cm latis), caulibus

iscabriusculis differt.

Differs from the typical variety in the much smaller leaf blades (3.5-9 cm long,
1-2 cm wide) and in the subscabrous stems.

Type in the Gray Herbarium, collected in highlands of Popay^n, Department
(if El Cauca, Colombia, altitude 1,600-1,900 meters, February 1886, by F. C.
Lehmann (no. B. T. 1075). Duplicates at Kew and the Field Museum.
Range: Southern Colombia, at 1,500 to 2,000 meters elevation.
Additional specimens examined: Popaydn, Lehmann B. T. 674 (K, Y).

2. Besleria lehmannii Fritsch, Notizbl. Bot. Gart. Berlin 11: 967. 1934.
Shrub up to 3 m high; stems substrigose at apex, soon glabrate; petioles about

1 em long; leaf blades narrowly elliptic, 7-10 cm long, 3-4 cm wide, cuneate at
base, inconspicuously denticulate, strigillose beneath, the primary veins about 7
pairs; pedicels few, up to 2 cm long; calyx lobes ovate, about 4 mm long, nearly
free, rounded, coriaceous, entire, strigillose, ciliolate; corolla orange-scarlet, about
:i2 mm long, erect, not spurred or saccate, almost cylindric, the tube about 3 mm
wide, glabrous, lacking a hairy ring within; androecium glabrou.s; ovary and
style glabrous; disk annular,

Ttpb: Cordillera de Belalcazar, Dept. Kl Cauca, Colombia, Lehmann 7217 (B).
Range: Southern Colombia, at 1,200 to 1,600 meters elevation.
Additional specimkn examined: Type collection (K, W).

3. Besleria delvillari Cuatr. Trab. Mus. Cienc. Nat. & Jard. Bot. Madrid,
Bot. 29: 11. 1935.

Stems sericeous at apex, glabrate below; petioles up to 15 mm long; leaf blades
elliptic, about 8 cm ong and 3.5 cm wide, membranous, cuneate at base, entire,
puberulous on the veins beneath, the primary veins about 7 pairs; pedicels few,
I cm long or less; calyx lobes suborbicular, about 5.5 mm long, much imbricate,
united toward base, membranous, entire, rounded, not mucronate, venose, strigil-

lose externally, ciliolate; corolla 15-17 mm long, erect, not saccate at base, the
tube 6-8 mm wide, ventricose upwardly, glabrous, lacking a hairy ring within;
ovary and style pilosulous.

Type: Cuesta del Sacrificio, Nevada del Tolima, Dept. Tolima, Colombia,
Cuairecasas 2048.

Range: Colombia, at 2,100 meters elevation.

Specimens examined: Type collection (B, F).

A critical species, without any very distinctive characters. It differs from B.
acvtifolia in its pubescent ovary and broader corollas.

4. Besleria modica Morton, Proc. Biol. Soc. Washington 48: 58. 1936.
Shrub; stems densely strigose; petioles strigose, up to 4 cm long; leaf blades

(illiptic, up to 10 cm long and 4.5 cm wide, cuneate at base, entire (the margin
revolute), subtomentose, strigillose on the veins beneath, the primary veins about
5 pairs; pedicels numerous, about 1 cm long; calyx lobes connate at base, oval,
about 4 mm long, rounded, venose, strigillose externally; corolla reddish, 9-10
mm long, erect, not spurred, the tube inflated, essentially glabrous without,
lacking a hairy ring within; ovary and style puberulous; disk annular.

Type: Zaruma, Province of Oro, Ecuador, Hitchcock 21201(W).
Range: Ecuador, at 1,000 to 2,550 meters elevation.

Additional bpecimen examined: Saloya Valley, Quito, Diels 838 (B).

e. Besleria microphylla Fritsch, Repert. Sp. Nov. Fedde 18: 8. 1922.
Herb or shrub; stems densely appressed-pilose; petioles 1 to 10 (rarely 40)

lom long; leaf blades oblanceolate, usually very small and not over 4.5 cm long
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and 1 cm wide, but sometimes up to 10 cm long and 3.4 cm wide, attenuate at

base, entire, membranous, strigose beneath on veins, the primary veins about 5

pairs (rarely 8); pedicels few, 5 mm long or less; calyx lobes lanceolate, 4-5 mm
long, equal, acuminate, entire, not conspicuously venose, strigose externally,

glabrous within; corolla orange, 12-14 mm long, erect, slightly saccate at base, a

little ventricose upwardly, sparsely pilosulous externally, lacking a hairy ring

within; limb small, regular; androecium glabrous; ovary and style puberuloua;

stigma bilobed; disk glabrous, annular.

Type: Albejoral, Dept. Antioquia, Lehmann 4639 (B).

Range: Colombia and Ecuador, at 1,600 to 2,500 meters elevation.

AODITIONAL SPECIMENS EXAMINED:

Colombia: Angclopolis, vicinity of Medellfn, Dept. Antioquia, Toro 906 (Y).

Buenos Aires, north of Supfa, Dept. Caldas, Pennell 10741 (P). Alto de Taizi,

Dept. El Cauca, Lehmann 3210 (W).

Ecuadok: Tandacato, Prov. Pichincha, Holmgren 464 (S); Heilborn 479 (S).

The specimens from Ecuador are atypical.

5a. BesTeria microphylla var. serrulata Morton, var. nov.

A var. typica calycis lobis majoribus (ca. 7 mm longis) serrulatis, magia venosis,

plus minusve inaequalibus differt.

Differs from the typical variety in the larger (7 mm long), serrulate, more

veiny, more or less unequal calyx lobes.

Type in the New York Botanical Garden, collected at Cascada Chorr6n, south

of Antizales, Department of Bolivar, Colombia, altitude 2,400-2,700 meters,

Feb. 25, 1918, by F. W. Pennell (no. 4382).

Range: Colombia.

Additional specimen examined: Dauro, vicinity of Medellfn, Dept. Antioquia,

Toro 1156 (Y).

6. Besleria miniata Morton, sp. nov.

Caules quadrangulari strigillosi; petioh breves strigillosi; lamina foliorum

elliptico-lanceolata membranacea Integra, subtus in venis strigillosa; pedicelli

pauci, breves, patentes vel deflexi, strigillosi; calycis lobi ovales rotundati

membranacei integri, fere glabri, albo-ciliati, non mucronati; corolla coccinea

horizontalis, paullo calcarata, sursum paullo ventricosa, externe parce pilosa,

fauce contracta, lobis parvis aequalibus; ovarium pilosulum; discus annularis;

bacca alba.

Shrub up to 3.5 m high, the stems quadrangular, strigillose toward apex,

glabrate below; petioles strigillose, up to 1.2 cm long; leaf blades elliptic-lance-

olate, 10-12 cm long, 3-4 era wide, cuneate at base, membranous, entire, glabrous

above, strigillose beneath on the veins, the primary veins 4 pairs; common
peduncle obsolete, the pedicels few, about 1 cm long, spreading or deflexed,

sparingly strigillose; calyx lobes free, oval, 3.5 mm long, 2 mm wide, rounded at

apex, not mucronatc, thin-membranous, entire, almost glabrous externally,

glabrous within, conspicuously white-ciliate; corolla scarlet, about 15 mm long,

horizontal in calyx, short-spurred at base (the spur rounded, 2-2.5 mm long),

the tube 3 mm wide, upwardly a httle ventricose, becoming 4 mm wide, externally

with a few scattered hairs, lacking a hairy ring within, the throat a little con-

tracted, the limb terminal, narrow, the lobes small, equal, scarcely 1 mm long;

androecium glabrous; ovary pilosulous; style glabrous; disk annular, irregularly

lobed, glabrous; berry white, about 7 mm in diameter.

Type in the U. S. National Herbarium, no. 1,705,126, collected at Parroquia

de Concepci6n, Province of Esmeraldas, Ecuador, altitude 105 meters, Dec. 7,

1936, by Ynes Mexfa (no. 8410).
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7. Besleria pennellii Morton, sp. nov.
Suffrutex, caulibus novellis dense pilosulis; petioli substrigoei; lamina foliorum

elliptica, integra, basi cuneata, supra strigosa, subtue praecipue in venis dense
flavido-strigosa; pedicelli pauci breves pilosuli; calycis lobi oblongi integri aequales,

fere liberi, apice rotundati, non mucronati, externe dense strigosi; corolla auran-

tiaca, erecta, ecalcarata, externe densissime pilosa, non ventricosa, lobis parvis,

paullo inaequalibus, pilosis; ovarium pilosum; discus annularis; bacca parva.

Small, scarcely branched shrub, the stems densely short-pilose upwardly,
glabrate below; petioles substrigose, up to 2 cm long; leaf blades elliptic, up to

6.3 cm long and 2.5 cm wide, or probably becoming somewhat larger, acute at

apex, cuneate at base, entire, strigose above, densely yellowish-strigose beneath,

especially on veins; primary veins 7 or 8 pairs; common peduncle obsolete, the

pedicels 2-5, pilosulous, 6-10 mm long; calyx lobes oblong, 4.2 mm long, 2 mm
v^ide, equal, almost free, erect, entire, rounded, not mucronate. densely strigose

externally, glabrous within; corolla orange, 10-13 mm long, erect in the calyx, not
spurred at base, the tube about 5 mm wide, densely pilose externally, glabrous

v.'ithin, not ventricose, the throat hardly contracted, the limb terminal, about 7

mm wide, the lobes small, externally pilose, glabrous and eglandular within, a
little unequal, the two posterior 2 mm long, the others 2.5 mm long; androeciura

glabrous; ovary pilosulous; style glabrous; disk annular, thin, glabrous; berry

globose, small, hardly 4 mm in diameter, pilose at apex, the style base persistent.

Type in the Academy of Natural Sciences, Philadelphia, no. 642569, collected

on Cerro Tatamd, Department of Caldas, Colombia, altitude 3,200-3,400 meters,

Sept. 8-10, 1922, by F. W. Pennell (no. 10487).

During his explorations in Colombia the collector of the present species, who
devoted special attention to the Gesneriaceae, made accurate color notes, which
are in many cases of great value. I am indebted to him for the loan of almost

the entire collection of Gesneriaceae in the Academy of Sciences. Besleria

pennellii is probably found at the highest altitude of any species of the genus.

8. Besleria angustiflora Fritsch, Notizbl. Bot. Gart. Berlin 11:966. 1934.

Tall herb, with slender stems, puberulons toward apex; petioles up to 2 cm
long; leaf blades oblanceolate, 15 cm long and 5 cm wide, coriaceous or thick-

chartaceous, attenuate at base, entire, strongly discolorous, minutely strigillose

en both surfaces, the primary veins 8-10 pairs; pedicels few or numerous, up to

2 cm long; calyx lobes coriaceous, ovate, 3-3.5 mm long, rounded or acutish,

glabrous or nearly so, ciliolate, not venose; corolla orange, 12-14 mm long, erect,

scarcely ventricose, the tube slender, not over 3 mm wide, glabrous without,

ijpargely pilosulous within but lacking a hairy annulus, the limb narrow, regular;

a.ndroecium glabrous; ovary and style strigillose; disk glabrous, annular.

Type: Popaydn, Dept. El Cauea, Colombia, Lehmann 5129 (B).

Range: Southern Colombia, at 1,400 to 2,700 meters elevation.

Additional specimens examined: Type collection (F, K, W). San Jos6,

Dept. El Cauca, Pennell & Killip 12132 (P, W, Y). La Paz, Dept. El Cauca,
Lehmann 9993 (K, W).

£. Besleria g^racilenta Morton, sp. nov.

Caules fere omnino glabri, pilis microscopicis sparse instructi; petioli breves
glabri; lamina foliorum anguste lanceolata, apice gradatim acuminata, basi

cuneata, chartacea, integra, fere omnino glabra; pedicelli pauci glabri; calycis

lobi suborbiculares, basi connati, rotundati, non mucronati, paullo erosi, gla-

berrimi, minute ciliolati; corolla aurantiaca erecta ecalcarata, utrinque glabra,

paullo ventricosa, lobis parvis, paullo inaequalibus; ovarium glabrum; discus

a,nnulari8.

99996—39 3
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Shrub 2 m high, the stems appearing entirely glabrous even when young, a few

minute hairs visible at the nodes with high magnification; petioles sliort, up to

15 mm long, glabrous; leaf blades narrowly lanceolate, up to 11 cm long and 2.3

cm wide, gradually acuminate at apex, cuneate at base, entire, almost glabrous,

the primary veins 7-9 pairs; common peduncle nearly obsolete, becoming 1.5 mm
long, the pedicels 2 or 3, about 1.5 cm long, glabrous; calyx lobes euborbicular,

about 5 mm long, connate at base for 2 mm, rounded, not mucronate, a little

arose, entirely glabrovis, except the minutely ciliolate margin; corolla orange, 13

mm long, erect, not spurred, the tube 3.6-5 mm wide, entirely glabrous externally,

lacking a hairy ring within, a little ventricose upwardly, the throat contracted,

the limb terminal, narrow, the lobes small, slightly unequal; androecium glabrous;

ovary and style glabrous; disk annular, glabrous.

Type in the Gray Herbarium, collected at Mirador, Province of Hudnuco,
Peru, altitude 2,400 meters, Nov. 5, 1935, by Ynes Mexfa (no. 04136).

10. Besleria nemorosa Morton, sp. nov,

Caidcs apicem versus strigosi, mox glabri; petioli dense appresso-tomentosi;

lamina foHorum oblanceolata, basi cuneata, membranacea, Integra, subtus in

venis subtomentosa; pedunculus communis brevis vel obsoletus, strigillosus,

pedicellis paucis, quam pedunculo multo longioribus; calycis lobi ovati, fere

liberi, membranacei, acuti, vix mucronati, integri, venosi, strigillosi; corolla erecta

ecalcarata, sursum ventricosa, parce pilosula, limbo angusto, lobis subaequalibus;

ovarium pilosum; discus annularia.

Stems quadrangular, about 3.5 mm thick, strigose when young, soon glabrate;

petioles up to 2 cm long, densely sublanate-tomentose; leaf blades oblanceolate,

up to 21 cm long and 7 cm wide, usually smaller, cuneate at base, membranous,
entire, glabrous above, subtomentoRe on the veins beneath, the primary veins

6-8 pairs; common peduncle short (13 mm) or sometimes obsolete, strigillose, the

pedicels 2-6, much longer than the peduncle, 2-3 cm long, strigillose, thickened

at apex; calyx lobes ovate, 6-6.5 mm long, nearly free, membranous, colored,

acute, scarcely mucronate, entire, venose, strigillose externally, glabrous within;

corolla 17 mm long, erect, not spurred, a little saccate at base posteriorly, the

tube 5-6 mm wide, upwardly ventricose, sparsely pilosulous externally, bearing

a puberulous ring within near base, the throat contracted, the limb terminal,

about 7 mm wide, the lobes subequal, ciliate; androecium glabrous; ovary and
style pilose; disk annular, glabrous.

Type in the herbarium of the Naturhistoriska Rijksmuseet, Stockholm, col-

lected in woods at Munchique, Province of El Tambo, Department of El Cauca,
Colombia, altitude 2,000 meters, Aug. 27, 1935, by Kjell von Sneidern (no. 474).

Range: Southern Colombia, at 2,000 to 2,300 meters elevation.

Additional specimen examined : Type locality, Sneidern 728 (S).

11. Besleria leucocarpa Morton, sp. nov.

Caules quadrangulares, novelli strigillosi, vetusti glabri nitidi; petioli elon-

gati crassi strigillosi; lamina foliorum late elliptica vel oblonga, membranacea,
Integra vel remote denticulata, subtus strigillosa; pedicelli breves strigillosi;

calcycis lobi suborbioulares liberi puberuli integri rotundati venosi; corolla

aurantiaco-rubra erecta ecalcarata puberula, vix ventricosa, lobis patulis parvis;

ovarium puberulum; discus annularis; bacca alba.

Herb, the stems quadrangular, strigillose when young, glabrous and shining

with age; petioles up to 6.5 cm long, thick, strigillose; leaf blades broadly elliptic

or oblong, the largest 28 cm long and 12 cm wide, membranous, entire or remotely

denticulate, short-acuminate at apex, cuneate at base, above with a few scattered

appressed hairs, beneath strigillose, the primary veins 8-12 pairs; common
peduncle obsolete, the pedicels numerous, about 1 cm long, strigillose; calyx
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lobeB suborbicular, 5 mm long, free, puberulous, entire, rounded, venose; corolla

orange-red, 16 mm long, erect, not spurred, puberulous externally, bearing a
hairy ring within at insertion of stamens, the tube 6.5 mm wide, scarcely ventri-

cose, the throat somewhat enlarged, the lobes small, spreading; ovary puberulous;
disk annular, thick, glabrous; berry white, pubescent, the style base persistent.

Type in the U. S. National Herbarium, no 1,142,396, collected in forest at

La Gallera, Micay Valley, Cordillera Occidental, Department of El Cauca,
Colombia, altitude 1,400-1,500 meters, June 20-30, 1922, by E. P. Killip (no.

7686).

Additional specimens examined: Type collection {P, Y).

12. Besleria pycnosuzygia Donn. Smith, Bot. Gaz. 52:53. 1911.

Epiphytic shrub, the stems unbranched, strigillose at apex; leaves subequal,
petiolate, the petiole up to 2 cm long, the blades oblanceolate, up to 14 cm long
and 5 cm wide, acuminate at apex, attenuate at base, subcoriaceous, entire, green
above, pale beneath, glabrous above, minutely and sparsely strigillose beneath;
flowers fasciculate, the pedicels up to 1 cm long, strigose, the bracts small, oblong;
calyx lobes oblong, 7 mm long, erect, obtuse, entire, puberulous externally,

pilose within near middle; corolla scarlet, 21-24 mm long, erect in calyx, gibbous
at base, long-pilose externally, glandular-pilose within toward base, the tube
curved, scarcely ampliate or ventricose, slightly contracted in throat, the limb
narrow, about 5 mm wide, regular, the lobes minute; anthers transversely oblong,

1 mm long, 2 mm broad, connate in pairs, the cells not confluent; ovary villous;

disk annular, thick, glabrous, slightly interrupted dorsally.

Type: La Palma, Prov. San Josd, Costa Rica, Tonduz 12545 (W).
Range: Known only from type locality, at about 1,500 meters elevation.

Additional specimen examined: Type locality, Tonduz 12458 (W).
Tlie anther cells are apparently not confluent at apex, thus contradicting one

of the principal generic characters of Besleria. Habitally, however, it is quite

typical of the genus.

13. Besleria densiflora Fritsch, Notizbl. Bot. Gart. Berlin 11:965. 1934.

Stems densely strigose-subtomentose; petioles thick, 2-5 cm long; leaf blades
oblanceolate, up to 25 cm long and 10 cm wide, coriaceous, entire, sericeous-

strigose on costa and veins beneath, the primary veins 6-8 pairs, prominently
elevated beneath; pedicels very numerous, scarcely 5 mm long; calyx lobes
orbicular, about 4 mm long, strongly imbricate, concave, strigillose without,
glabrous within, ciliolate; corolla orange, 10-11 mm long, erect, not saccate at
base, ventricose upwardly, puberulous externally, with a hairy ring within at
insertion of filaments, contracted in throat, the throat glabrous within, the lobes

small, strongly ciliate; androecium glabrous; ovary glabrous; style densely
puberulous; berry orange.

Type: Cerro de Ponasa, Dept. Loreto, Peru, Ule 6667 (B).

Range: Peru, at 1,200 meters elevation.

14. Besleria cogpaata Morton, sp. nov.

Caules quadrangulares strigillosi; petioli elongati glabri; lamina foliorum late

elliptica vel elliptica, coriacea Integra, supra fere glabra, subtus ubique strigillosa;

pedicelli pauci strigillosi; calycis lobi suborbiculares, basi connati, rotundati,

leviter erosi, subcoriacei, ciliolati, parce strigillosi; corolla aurantiaca ecalcarata
erecta glabra ventricosa, lobis parvis erectis; ovarium glabrum; discus annularis.

Shrub 1.2-1.5 m high, the stems quadrangular, strigillose; petioles up to 6 cm
long, glabrous; leaf blades broadly elliptic or elliptic, the larger 18 cm long and 7
cm wide, acuminate at apex, broadly and obhquely cuneate at base, coriaceous,

entire, almost glabrous above, strigillose beneath, the primary veins 8 or 9 pairs:
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common peduncle obsolete, the pedicels few, 1 cm long, strigillose; calyx lobes

suborbicular, 3.5 mm long, connate at base, rounded, lightly erose, ciliolate,

sparsely strigillose externally, glabrous within; corolla orange, about 12 mm long,

erect, not spurred or saccate at base, the tube about 6 mm wide, gradually ven-

tricose upwardly, glabrous externally, bearing a hairy ring within at insertion of

stamens, the throat contracted, about 4 mm wide, the limb terminal, narrow, the

lobes subequal, erect; filaments glabrous; ovary and style glabrous; disk annular,

entire, short, glabrous; berry small.

Type in the U. S. National Herbarium, no. 1,482,468, collected in region of

Mount Chap6n, Department of Boyacd, Colombia, altitude 2,250 meters, June 3,

1932, by A. E. Lawrance (no. 150).

Additional specimens examined: Type collection (B, K, S).

15. Besleria glabra (Oersted) Hanst. Linnaea 34: 325. 1865.

Gasteranlhopsis glabra Oersted, Centralamer. Gesn. 55. pi. 10, fig. 1-8. 1858.

Shrub; stems strigose at apex, otherwise glabrous; petioles glabrous, up to 4.5

cm long; leaf blades obliquely elliptic-oblong, up to 22 cm long and 9 cm wide,

cuneate at base, glabrous beneath, entire, the primary veins 8-10 pairs; pedicels

few, glabrous, up to 2.2 cm long; calyx lobes oval, 3-4 mm long, obtuse, mem-
branous, scarious-margincd, puberulous externally, glabrous within, faintly

nerved; corolla red, erect at base, not calcarate, upwardly a little ventricose,

15-20 mm long, glabrous, lacking a hairy ring within; androecium glabrous; ovary

and style glabrous; disk semiannular, glabrous.

Tvp"e: Lacoba, Chinantla, State of Puebla, Mexico, Liebmann (Co).

Range: Mexico.

Additional specimens examined: Type collection (F, W). Oaxaca, Galeoiti

1921 (F, W).

16. Besleria conspecta Morton, sp. nov.

Caules subquadrangulares, apice dense strigosi, mox glabri; petioli elongati

graciles glabrati; lamina foliorum oblique late-elliptica, magna, cuspidato-acu-

minata, basi angustata, membranacca Integra, subtus in venis parce puberula;

pedicelli pauci glabrati; calycis lobi orbiculares rotundati imbricati aequales

glabri suberosi ciliolati; corolla lutea erecta ecalcarata ventricosa, externe glabra,

fauce contracta, limbo terminali parvo, lobis aequalibus glabris; ovarium glabrum;

discus annularis.

Slender shrub up to 1.2 m high, the stems subquadrangular. densely strigose at

apex, glabrate below; petioles slender, up to 9 cm long, glabrate; leaf blades

obliquely elliptic, up to 21 cm long and 10.5 cm wide, cuspidate-acuminate at

apex, narrowed at base, thin-membranous, entire, bearing a few scattered hairs

above, the veins beneath sparsely appressed-pubescent, the primary veins 9-11

pairs; common peduncle obsolete, the pedicels few, up to 1.5 cm long, slender,

glabrate; calyx lobes orbicular, about 5 mm long, rounded, not mucronate, im-

bricate, equal, erect, glabrous, the margin suberose and ciliolate; corolla yellow,

about 19 mm long, erect, not spurred or saccate at base, the base about 4 mm
wide, the tube upwardly ventricose, becoming 8 mm wide, glabrous externally,

glandular-pilosuloua within above middle, the throat contracted, about 5.5 mm
wide, the limb terminal, 8 mm wide, the lobes small, suborbicular, about 2 mm
long, equal, glabrous, not ciliate; filaments glabrous, inserted about 3 mm above

the base of the corolla; ovary and style glabrous; disk annular, glalirous.

Type in the U. S. National Herbarium, no. 1,637,918, collected at Palmar, De-

partment of Quezaltenango, Guatemala, altitude 960-1,290 meters, Oct. 11, 1934,

by Alexander F. Skutch (no. 1413).
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17. Besleria nitens Fritsch, Notizbl, Bot. Gart. Berlin 11: 964. 1934.

Stems slender, strigose toward apex; petioles 3.5-6 cm long; leaf blades ob-

liquely lance-elliptic, up to 20 cm long and 8 cm wide, attenuate at base, entire,

membranous, sparsely strigillose beneath, the primary veins 8-11 pairs; pedicels

few, up to 12 mm long; calyx orange, about 6 mm long, the lobes orbicular, united

for about one third their length, subcoriaceous, sparsely strigillose without,

glabrous within, the margin subscarious, ciliolate, erose; corolla dark red, 17-20

mm long, erect, not spurred, scarcely ventricose upwardly, subcarnose, glabrous

without and within; androecium glabrous, the anthers connate; ovary and style

glabrous; stigma not bilobed; disk annnular, glabrous.

Type: Tequendame, Dept. Santander, Colombia, Kalbreyer 1009 (B).

Range: Colombia, at 1,200 meters elevation.

Additional specimen examined: Type collection (K). This duplicate is a

much better specimen than the actual type.

The flowers suggest B. formosa, and that species is perhaps more closely related

than the present order of species would indicate. The common peduncle, though

short, is developed in B. formosa, and bears a solitary, long pedicel. In the

present species the common peduncle is obsolete, but if it were developed the

flowers would be umbellate. The calyx lobes are similar, but the corolla limb is

much broader in B. formosa. The leaves also are different, those of B. nilens

being much larger and longer-petiolate.

18. Besleria nubigena Morton, sp. nov.

Caules crassi glabrati; petioli elongati crassi strigillosi; lamina foliorum late

eUiptica, membranacea, basi cuneata, vix denticulata, subtus imprimis in venia

strigillosa; pedicelli dense aggregati, brevissimi, pilosuli; calycis lobi oblongo-

lanceolati acuti liberi integri, parce puberuli; corolla Qava parva, anguste tubuloaa,

ecalcarata, nou ventricosa, externe pilosa, fauce vix contracta, lobis parvis erectis

aequalibus; ovarium apice parce puberulura; discus annularis.

Herb with thick, quadrangular, glabrate stems; petioles 6.5-9 cm long, thick,

strigillose; leaf blades broadly elliptic, up to 17 cm long and 9 cm wide, short-

acuminate, cuneate at base, membranous, minutely denticulate, glabrate above,

strigillose beneath, especially on the veins, the primary veins about 14 pairs;

common peduncle obsolete, the pedicels numerous, densely aggregate, about

4 mm long, pilosulous; calyx lobes oblong-lanceolate, 7-8 mm long, 2 mm wide,

acute, free, entire, sparsely puberulous; corolla yellow, 12 mm long, narrowly

tubular, not spurred, a little saccate at base, not ventricose upwardly, the tube

about 2.5 mm wide, externally pilose, glabrous within, the throat hardly contracted,

the limb terminal, narrow, the lobes small, erect, equal; ovary sparsely puberulous

at apex; style nearly glabrous; disk annular, thick, entire, glabrous.

Type in the Academy of Natural Sciences, Philadelphia, no. 642,555, collected

along stream in forest, Ri'o San Rafael, below Cerro Tatamd, Department of

Caldas, Colombia, altitude 2,500-2,800 meters, Sept. 7-11, 1922, by F. W. Pennell

(no. 10412).

Additional specimen examined: Type collection (Y).

19. Besleria filipes Urban, Symb. Ajitill. 2: 350. 1901.

Stems 0.3-1 m high, glabrous except at nodes; petioles 2-4 cm long; leaf blades

chartaceous, oblanceolate, up to 14 cm long, 4.5-5.5 cm wide, attenuate at base,

sharply serrate, strigillose beneath on nerves, the primary veins 10 or 11 pairs;

pedicels few, elongate, 4.5-5 cm long, strongly thickened toward apex; calyx lobes

ovate, 6-6.5 mm long, united near base, entire, short-mucronate, glabrous except

for the copiously ciliate margin; corolla erect, 17-18.5 mm long, slightly ventricose
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upwardly, glabrous, the lobes large, unequal, the larger ones about 6 mm long,
minutely ciliolate; ovary glabrous; disk annular.

Type: Trois-Rivi6res, Guadeloupe, Duss 2376.
Range: Guadeloupe.

Specimens examined: Type collection (Y).

In vegetative characters this species is highly variable, and three forms from
Dominica arc described below. A specimen of the type number in the U. S.
National Herbarium does not agree with that in the New York Botanical Garden.
Inasmuch as the latter was annotated by Urban, it is accepted as typical of the
species. The National Herbarium specimen is doubtless conspecific but represents
a variant form. Another variant, also from Guadeloupe, is Duss 3385 in the
New York Botanical Garden.

19a. Besleria filipes forma latior Morton, f. nov.
A f. typica caulibus parce et persistente strigillosis, foliis late ellipticis, 6-8.3 cm

latis differt.

Differs from the typical form in the sparsely but persistently strigillose stems,
and in the broadly elliptic leaf blades, 6-8.3 cm wide.

Type in the New York Botanical Garden, collected in Dominica by W. C. Fish-
lock (no. 12).

19b. Besleria filipes forma glaberrima Morton, f. nov.
A f

.
typica foliis anguste oblongis crenulatis glaberrimis, calycis lobia fere eciliatis

differt.

Differs from the tyi)ical form in the entirely glabrous, crenulate, narrowly
oblong leaf blades and the non-cirate calyx lobes.

Type in the New York Botanical Garden, collected in Dominica, Jan. 22, 1933,
by G. Proctor Cooper (no, 47).

19c. Besleria filipes forma pilicaulis Morton, f. nov.
A f, typica caulibus dense et persistente sericeis, foliis crenulatis haud serratis

differt.

Differs from the typical form in the densely and persistently sericeous stems
and in the crenulate rather than serrate leaf blades.

Type in the New York Botanical Garden, collected on the Lisdara Estate,
Dominica, altitude 560-600 meters, Mar. 7, 1933, by G. Proctor Cooper (no. 157).
Duplicate in the U. S. National Herbarium.

20. Besleria sieberiana Urban, Symb. Antill. 2: 349. 1901.
Stems strigose at apex; petioles 4-7 mm long; leaf blades ovate or narrowly

ovate, 8-14 cm long, 4r-7.5 cm wide, rounded or obtuse at base, membranous or
subchartaceous, serrate, pilosulous beneath on veins, the primary veins 10-12
pairs; pedicels 10-15 mm long; calyx lobes connate nearly to middle, 5 mm long,
ovate, obtuse, mucronulate; corolla 17-18 mm long, cylindric, a little curved,
glabrous; ovary glabrous; stigma bibbed; disk annular.
Type: Trinidad, Sieber 193 p. p.

The description is compiled from Urban. It is doubtful if this species is' really

different from B. strigillosa Urban. Both were described from parts of the same
collection. I saw a specimen of Sieher 193 from the Kew Herbarium, I believe,

but unfortunately lost my notes on it.

21. Besleria strigillosa Urban, Symb. Antill. 2: 349. 1901.

Stems strigose at apex; petioles 15-20 mm long; leaf blades ovate, those of a
pair unequal, the larger one 8-11 cm long, 4-6 cm wide, obtuse at base, mem-
branous, serrate, short-pilose on both sides, the veins beneath strigose, the pri-

mary veins 8-12 pairs; pedicels few, about 15 mm long; calyx lobes free, orbicular,
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rounded, not mucronulate, sparsely pilosulous externally, ciliolate; corolla gla-

brous; ovary glabrous.

Type: Trinidad, Sieber 193 p. p.

This species is placed in the key from description only. Compare note on B.

sieheriana.

22. Beslerift lanceolata Urban, Symb. Antill. 2: 351. 1901.

Besleria coriacea Urban, loc. cit.

Suffrutescent, 1.3-1.6 m high; stems hirsutulous at apex; petioles 1-3 cm long;

leaf blades lanceolate or oblong-lanceolate, 10-18 cm long, 3-3.5 cm wide, atten-

uate at base, crenulate, sparingly hirsutulous beneath, the primary veins 7-11

pairs; pedicels 1-4 in each axil, 1-4 cm long; calyx lobes nearly free, oval or narrowly

ovate, about 5 mm long, obtuse, subcoriaceous, strigillose, ciliolate, the midrib

thickened and extended into a short mucro; corolla not gibbous at base, 14-18 mm
long, glabrous externally; ovary glabrous; disk annular; fruit about 5 mm in

diameter.

Type: Martinique, B61anger 193 {photograph, W).

Range: Martinique and Guadeloupe.

Specimens examined: Photograph of type (F). Mount Pel6e, Martinique, Hahn

1420 (S). Without specific locality, Hahn 314 (K, W), 612 (K); Isert (Co).

From description I am unable to separate B. coriacea, described from Guadeloupe.

23. Besleria standleyi Morton, Field Mus. Publ. Bot. 18: 1155. 1938.

Shrub 1 m high; stems fleshy, 4 mm thick, sericeous; petiole 1.5-2.5 cm long,

sericeous; leaf blades broadly elliptic, up to 18 cm long and 10 cm wide, obtuse at

apex, obtuse or broadly cuneate at base, denticulate, green and glabrous above,

pale and minutely sericeous beneath, the primary veins about 10 pairs; common

peduncle obsolete, the pedicels very numerous, densely aggregate, about 10 mm
long, thickened at apex, brown-sericeous; calyx lobes orbicular, 4.5 mm long,

rounded, veiny, suberose, ciliolate, sericeous externally; corolla orange, 13 mm
long, erect or oblique, not spurred, saccate at base, not much ventricose, the tube

5-6 mm wide, nearly glabrous, lacking a hairy ring within, the limb terminal,

narrow, the lobes small, rounded, equal; androecium glabrous; ovary pilosulous;

style thick; stigma bilobed; disk annular, entire, glabrous.

Type: La Palma, Pro v. San Jos6, Costa Rica, altitude 1,600 meters, Standley

no. 33005 (W).

24. Besleria notabilis Morton, Field Mus. Publ. Bot. 18: 1153. 1938.

Shrub 1 m high, the stems about 1 cm thick, angulate, appressed-pubescent;

petioles 3 cm long, thick, pubescent; leaf blades elliptic, the larger 22 cm long

and 10 cm wide, short-acuminate at apex, cuneate at base, entire, subcoriaceous,

puberulous beneath, the veins and margin subtomentose, the primary veins 6-8

pairs; common peduncle obsolete, the pedicels numerous, aggregate, about 10

mm long, pubescent; calyx lobes oblong, 3 mm long, 1.5 mm wide, obtuse, free,

ciliolate, sparsely puberulous externally, glabrous within; corolla yellowish-orange,

9-10 mm long, erect, not spurred, the tube 2 mm wide, glabrous on both sides,

the limb terminal, narrow, the lobes small, obtuse, equal; androecium glabrous;

ovary minutely puberulous at apex; style glabrous; stigma bilobed; disk annular,

glabrous; berry white, subtended by the purple calyx.

Type: La Palma, Prov. San Jos6, Costa Rica, altitude 1,500 meters, Werckle

(Herb. Nat. Cost. 11603) (W).

Range: Costa Rica and Panama, at 900 to 1,700 meters elevation.

Additional specimens examined:

Costa Rica: La Hondura, Prov. San Jos6, M. Valeria 749 (F). La Palma,

Prov. San Jos6, M. Valeria 1412 (F); Tonduz 7456 (W). Cerro de la Palma,
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Prov. Alajuela, Brenes 3750 (F). Pejivalle, Prov. Cartago, Standley & Valeria
49121 (W).

Panama: ? Cricamola Valley, Prov. Bocae del Tore, Cooper 197 (F, Y).
This has commonly been misidentified either as B. cosiaricensis or B. robusta.

The former is, as evidenced by the type, a synonym of B. solanoides. The latter
differs strongly in pubescence and in characters of the calyx and corolla.

26. Besleria illustria Morton, sp. nov.

Caules teretes crassi superne villosi; petioh lanati; lamina foliorum ovato-
elliptica, acuta, basi cuneata, membranacea, Integra vel inconspicue denticulata,
utrinque strigillosa; pedicelli numerosi breves, vix pubescentes; calycis iobi
oblongi liberi acuti, saepe plus minusve dentati, externa pilosuli; corolla lutea
deflexa ecalcarata, basi pauUo saccata, sursum ventricosa, externe pilosa, fauce
contracta, lobis parvis erectis aequalibus; ovarium dense pilosum; discus in glan-
dulam posticam glabram crassam reductus.

Subligneous herb 1.6 m high, the stems terete, thick, villous upwardly; petioles
short or up to 3.5 cm long, lanate; leaf blades ovate-elliptic, the larger 12.5 cm
long and 6.5 cm wide, acute, cuneate at base, membranous, entire or inconspicu-
ously denticulate, strigillose on both sides, the primary veins about 10 pairs;
common peduncle obsolete, the pedicels numerous, very short (about 4 mm long),
slightly pubescent; calyx lobes oblong, 6.5 mm long, free, acute, often somewhat
toothed, pilosulous externally, glabrous within; corolla yellow, 15 mm long,
deflexed, not spurred, a little saccate at base posteriorly, densely pilose, the tube
gradually ventricose upwardly, becoming 7 mm wide, the throat contracted and
5 mm wide, the limb terminal, narrow, the lobes small, erect, equal; ovary and
style pilose; disk reduced to a fleshy, glabrous, posterior gland.
Type in the herbarium of the Royal Botanic Gardens, Kew, collected in the

region of Mount Chap6n, Department of Boyacii, Colombia, altitude 1,050 meters,
June 18, 1932, by A. E. Lawrance (no. 246).

Range: Dept. of Boyac6, Colombia.
Additional specimens examined: Type collection (G, W). Same locality,

Lawrance 82 (F, W).

26. Besleria tambensis Morton, sp. nov.
Caules crassi, densissime tomentosi; petiolus brevis crassus, dense tomentosus;

lamina foliorum obovata magna, breviter acuminata, subcoriacea Integra, dense
ciliata, supra mox glabra, subtus in venis tomentosa; pedicelli numerosi brevissimi,
dense tomentosi; calycis Iobi Hberi elliptici subaequales, vix imbricati, paullo
apiculati, aeutiusculi, externe dense tomentosi; corolla paullo obliqua, ecalcarata,
non ventricosa, externe pilosa, intus glabra, lobis parvis subaequalibus; ovarium
pilosum; discus annularis glaber.

Stems very thick, about 7 mm in diameter, densely matted-tomentose; leaves
a little unequal, short-petiolate, the petiole about 1.4 cm long, thick, densely
tomentose, the blade obovate, up tc 19 cm long and 8.5 cm wide, short-acuminate,
obtuse at base, subcoriaceous, entire, densely ciliate, soon glabrous above, tomen-
tose on the veins beneath, the primary veins 9 or 10 pairs; common peduncle
obsolete; pedicels densely aggregate in the leaf axils, scarcely 4 mm long, densely
tomentose; calyx lobes free, elliptic, about 4 mm long, subequal, hardly imbricate,
acutish, a Httle apiculate, densely tomentose externally, glabrous within; corolla
tubular, 14 mm long, a little oblique, not spurred, the tube a little saccate above
base posteriorly, cylindric upwardly, scarcely ventricose, about 3.5 mm wide,
pilose externally, glabrous within, the throat not contracted, the limb terminal,
about 4 mm wide, the lobes about 1 mm long, subequal, not ciliate, pilosulous
externally, eglandular within; filaments glabrous; ovary pilose; style glabrous;
stigma bilobed; disk short, annular, glabrous.
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Type in the herbarium of the Naturhistoriska Rijksmuseet, Stockholm, col-

lected at La Costa, District of El Tambo, Department of El Cauca, Colombia,

altitude 1,200 meters, July 26, 1936, by Kjell von Sneidern (no. 850).

Most nearly related is perhaps B. notabilis of Costa Rica, which agrees in having

numerous, small, short-pedicellate axillary flowers and large, coriaceous, hairy-

marginate leaves. The dense velvety-tomentose pubescence of the stems, petioles,

and calyx lobes of the present species is, however, distinctive and is not matched

elsewhere in the genus. Besleria maxima is also closely allied, but in that species

the pubescence of the costa and veins beneath is hirsute.

27. Besleria maxima Morton, sp. nov.

Caules crassi, longe tomentoso-villosi ; petiolus crassua tomentoso-villosus;

lamina foliorum late oblonga, magna acuta, basi late cuneata, mcmbranacea, fere

Integra, supra glabrescens, subtus in venis hirsuta; pedicelli numerosi breves;

calycis lobi liberi aequales oblongo-lanceolati acuti, breviter mucronati, externa

hirti; corolla paullo obliqua, ecalcarata, non ventricosa, utrinque fere glabra,

lobis parvis aequalibus; ovarium pilosulum; discus annularis glaber.

Stems thick, 8-10 mm in diameter, conspicuously long-tomentose-villose; petiole

7-15 mm long, very thick, tomentose-villose; leaf blades broadly oblong, up to

28 cm long and 16.2 cm wide, acute, broadly cuneate at base, membranous, nearly

entire, glabrescent above, hirsute beneath especially on the veins, the primary

veins 10 to 12 pairs; common peduncle obsolete; pedicels densely aggregate in

the leaf axils, short, up to 7 mm long; calyx lobes free, oblong-lanceolate, about

6 mm long, entire, equal, acute, thickened and a little mucronate at apex, hirtous

externally, glabrous within; corolla a little oblique, 12 mm long, not spurred,

the tube about 4.5 mm wide, not ventricose nor ampliate, nearly glabrous ex-

ternally, sparsely pilosulous tow^ard apex, glabrous within, the throat scarcely

contracted, glabrous within, the limb terminal, about 4.5 mm wide, the lobes

about 1 mm long, erect, rounded, equal, glabrous; filaments inserted about 4

mm above the base of the corolla, glabrous, not contorted; anthers connate;

staminodium well developed, about 2 mm long, bearing a sterile anther; ovary

pilosulous; style glabrous; stigma bilobed; disk annular, 0.5 mm high, glabrous.

Type in the herbarium of the Naturhistoriska Rijksmuseet, Stockholm, col-

lected in virgin forest at La Costa, District of El Tambo, Department of El

Cauca, Colombia, altitude 1,000 meters, July 29, 1936, by Kjell von Sneidern

(no. 891). Two additional specimens were collected at the same locality by
Sneidern (nos. 849 and 890).

28. Besleria barbata (Poepp.) Hanst. Linnaea 34:327. 1865.

Hypocyrta barbata Poepp. Nov. Gen. & Sp. 3: 3. 1845,

Shrub with thick hirsute stems: petioles up to 4 cm long; leaf blades broadly

elliptic, 22-26 cm long, 10-13 cm wide, short-acuminate, cuneate at base, sub-

coriaceous, remotely but sharply denticulate, glabrous above, sparingly hirsute

beneath on midrib and veins, the primary veins 9 pairs; pedicels numerous, about

1 cm long; calyx lobes oblong, 6.5-7 mm long, rounded at apex, much imbricate,

sparingly pilosulous externally, glabrous within, conspicuously long-ciliate; co-

rolla orange, 12 mm long or probably a little longer, erect, not saccate at base,

glabrous externally, the limb terminal, the lobes small, equal; ovary glabrous;

disk annular, glabrous.

Type: Pampayaco, Peru, Poeppig (photograph, W).
Range: Peru.

Specimen examined: Amazon River, Poeppig 1508, compared with type in

Vienna bv Mansfcld.
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29. Besleria imberbis Morton, sp. nov.

Cadles apice dense pilosi; petiolus pilosus; lamina foliorum elliptica acuminata,

basi cuneata, chartacea, remote denticulata, supra glabra, subtus pilosa; pedicelli

numerosi pilosi; calycis lobi oblongi obtusi membranacei integri, vix mucronati,

externe pilosuli; corolla aurantiaca erecta ecalcarata, sursum ventricosa, utrinque

glabra, fauce contracta, limbo parvo subregulari; ovarium glabrum; discus annula-

ris glaber.

Shrub, the stems densely pilose toward apex; petioles up to 2 cm long, pilose;

leaf blades elliptic, up to 9 cm long and 3.5 cm wide, acuminate, cuneate at base,

chartaceous, remotely denticulate, glabrous above, pilose beneath, the primary

veins 7 to 9 pairs; common peduncle obsolete; pedicels numerous, about 18 mm
long, pilose; calyx lobes oblong, 5 mm long, obtuse, hardly mucronate, entire,

membranous, pilosulous externally, glabrous within; corolla orange, about 12 mm
long, erect, not spurred, not saccate at base, the tube about 4 mm wide, upwardly

ventricose, glabrous on both sides, the throat contracted, the limb terminal,

small, Bubregular; filaments glabrous; ovary glabrous; style sparsely strigose;

Btigma bilobed; disk annular, glabrous.

Type in the Berlin Herbarium, collected at Tambillo, Department of Caja-

raarca, Peru, Apr. 17, 1878, by A. Raimondi (no. 5334).

30. Besleria hirsuta (Oersted) Hanst. Linnaea 34: 326. 1865.

Gasteranibopsis hirsuta Oersted, Centralamer. Gesn. 55. pi. 10, fig. 9-lS. 1858.

Shrub; stems hirsute; petioles up to 6.5 cm long, hirsute; leaf blades oblong,

up to 23 cm long and 9.5 cm wide, attenuate at base, obsolctely serrulate,hirsute

on the veins beneath, the primary veins 11-13 pairs; pedicels hirsute, about 1 cm
long; calyx about 5 mm long, the lobes free, oblong or suborbicular, rounded, mem-
branous, short-pilosulous; corolla about 18 mm long, glabrous without and

within; ovary glabrous; disk annular.

Type: Chinantla, State of Pueblo, Mexico, Liebmann (Co).

Range: Mexico and Costa Rica.

Additional specimen examined:

Costa Rica: Siquirres, Prov. Limdn, /. D. Smith 6714 (W).

31. Besleria fecunda Morton, sp. nov.

Caules quadrangulares hirsuti; petiolus longus, parce hirsutus; lamina foliorum

late elliptica, magna, cuspidato-acuminata, basi late cuneata, membranacea

denticulata, supra parce pilosula, subtus in venis parce hirsuta; inflorescentia

Bubcorymbosa, pedunculo communi brevi hirsuto; pedicelli numerosi hirsuti;

calycis lobi suborbiculares subaequales imbricati liberi subcoriacei, margine sub-

Bcariosi, paullo undulati, externe pilosi; corolla lutea obliqua ecalcarata, basi

gibl'Osa, utrinque glabra, vix ventricosa, limbo parvo; ovarium glabrum; discus

annularis glaber.

Slender ehrub, the stems subquadrangular, hirsute; petioles elongate, up to

8.5 cm, sparingly hirsute; leaf blades broadly elliptic, up to 28 cm long and 14.5

cm wide, cuspidate-acuminate, broadly cuneate at base, thin-membranous,

remotely denticulate, sparsely pilosulous above, hirsute beneath especially on the

veins, the primary veins 8 to 10 pairs; inflorescence subcorymbose, about 4.5 cm
long, the common peduncle short, about 4.5 mm long, hirsute; pedicels numerous,

up to 1.5 cm long, hirsute; calyx lobes suborbicular, about 6 mm long, free, sub-

equal, strongly imbricate, subcoriaceous, the margin sTibscarious, a little undulate,

externally pilosulous, glabrous within; corolla yellow, 20-23 mm long, oblique,

not spurred at base but saccate above base, the tube about 7 mm wide, scarcely

ventricose, glabrous on both sides, the throat slightly contracted, the limb termi-

nal, about 1 cm wide, the lobes suborbicular, 4 mm long, subequal, not glandular

within; filaments glabrous; ovary and style glabrous; disk annular, glabrous.
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Type in the U. S. National Herbarium, no. 1,661,595, collected in the vicinity

of Barranca Bermeja, Magdalena Valley, between Sogamoso and Colorado Rivers,

Department of Santander, Colombia, altitude 100-600 meters, Nov. 19, 1934, by
Oscar Haught (no. 1428).

Range: Colombia, at low elevations.

Additional specimen examined: Viscaina Creek, Dept. Magdalena, Haught
2049 (W).

In some respects the present species suggests the North American B. hirsuta

(Oerst.) Hanst., in which the common peduncle is obsolete, the few flowers being

aggregate in the leaf axils. This is in decided contrast to the present species,

in which the flowers are borne in short-pedunculate subcorymbose inflorescences.

The leaves of the two species differ also, those of B. hirsuia being relatively nar-

rower, with closer and more numerous veins. In that the blade is gradually

acuminate at apex, in contrast to the cuspidate-acuminate blade of the present

species.

82. Besleria sazicola Morton, Phytologia 1: 151. 1935.

Shrub with terete hirsute stems; petioles hirsute, 7-11 cm long; leaf bladea

membranous, 20-30 cm long, 8-12 cm wide, narrowed at base, remotely sharp-

serrulate, hirsute, especially on the veins beneath, the primary veins 7-9 pairs;

common peduncle obsolete; pedicels numerous, scarcely 1 cm long; calyx lobes

free, yellow, ovate, imbricate, 6-8 mm long, subulate-acuminate, hirsute, long-

ciliate; corolla yellow, 20 mm long, glabrous, not saccate, a little ventricose up-

wardly; style pubcrulous; disk semiannular.

Type: Tumatumari, Potaro River, British Guiana, Hitchcock 17375 (W).

Range: British Guiana.

Additional bpecimens examined: Type collection (Y), Type locality,

Gleason 420 (G, W, Y). Moraballi Creek, Sandwith 58 (K, Y). Potaro River,

Abraham 345 (K).

33. Besleria villosa Fritsch, Notizbl. Bot. Gart. Berlin 11: 964. 1934.

Stems very densely long-viUous; petioles villous, 7-15 cm long; leaf blades

elliptic-oblanceolate, up to 13 cm long and 4 cm wide, entire, cuneate at base,

densely hirsute beneath on veins and margin, pilose on mesophyll, the primary

veins 8 or 9 pairs; pedicels few, hirsute, about 10 mm long; calyx 4 mm long, the

lobes rounded, hirsute, glabrous within, nearly free; corolla pubescent without,

glabrous within; ovary pubcrulous; disk annular.

Type: Between Tuquerres and Barbacoas, Dept. Narifio, Colombia, TViana (B).

Range: Western Cordillera of Colombia, at 900 meters elevation.

34. Besleria vestita Fritsch, Notizbl, Bot. Gart. Berlin 11: 97. 1934.

Herb with villous stems 0.6 m high; petioles villous, 2-4 cm long; leaf blades

elliptic, up to 9 cm long and 6 cm wide, membranous, broadly cuneate at base,

entire, hirsute above, the hairs with inflated bases, in falling leaving the surface

pustulate-scabrous, finely hirsute beneath, the primary veins 10-15 pairs; pedicels

villous, short, not over 5 mm long; calyx lobes free, lanceolate, acuminate, 4^5 mm
long, entire, hirsute externally, glabrous within; corolla chrome-yellow or orange,

13-15 mm long, erect at base, not saccate, upwardly a little deflexed, strongly

ventricose, externally pilose, with a dense hairy ring within at the insertion of the

filaments, the throat contracted, the limb terminal, regular; androecium glabrous;

ovary and style pubcrulous; disk annular, glabrous; berry orange.

Type: Las Juntas del Dagua, region of Buenaventura, Dept. El Valle, Colom-
bia, Lehmann 5854 (B).

Range: Colombia, from sea-level to 2,100 meters elevation.
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Additionai- spkcimbns examined: Type collection (K, W). La Cumbre, Dept.

El Valle, Killip 11626 (W) ; Pennell 5875 (P, W, Y), 5891 (P, Y). Medellin, Dept.

Antioquia, Toro 1232 (Y).

85, Besleria laeta Morton, sp. nov.

Caules et petioli hirsuti; lamina foliorum elliptica crassa acuta, basi cuneata,

integra, supra elongato-tuberculata, tuberculis apice piliferis, subtus dense hir-

suta; pedicelli numerosi hirsuti; calycis lobi ovales obtusi integri, fere liberi,

externe hirsutuli; corolla erecta ecalcarata, fere tubulosa, sursum paullulum ven-

tricosa, externe puberula, intus glabra, lobis parvis subaequalibus; ovarium pilo-

Bum; discus annularis.

Stems slightly quadrangular, hirsute; petioles up to 3.5 cm long, hirsute; leaf

blades elliptic, the largest 11 cm long and 5 cm wide, thick, acute, cuneate at base,

entire, elongate-tuberculate above, the tubercles piliferous, densely hirsute

beneath, the primary veins about 11 pairs; common peduncle obsolete; pedicels

densely aggregate in the leaf axils, about 6 mm long, hirsute; calyx lobes oval, 5

mm long, 2.5 mm wide, obtuse, entire, nearly free, externally hirsutulous, glabrous

within; corolla 12-15 mm long, erect, not spurred, nearly tubular, slightly ventri-

cose upwardly and becoming 5 mm wide, puberulous externally, glabrous within,

the throat contracted, the limb small, terminal, the lobes erect, rounded, subequal;

filaments contorted, glabrous, the anthers connate; ovary pilose; style puberulous;

stigma bilobed; disk annular, entire.

Type in the Kew Herbarium, collected at Alto de Cruz Grande, Colombia, Dec.

14, 1896, by E. Andr6 (no. K. 1482).

86. Besleria trichostegia Donn. Smith, Bot. Gaz. 61: 380. 1916.

Stems slender, sparingly hirsute; petioles hirsute, up to 2 cm long; leaf blades

oblanceolate, up to 17 cm long and 6.5 cm wide, narrowed at base, entire, ciliate,

hirsute beneath, especially on veins, the primary veins 7-10 pairs; pedicels few,

8-1.3 mm long, hirsute, very slender; calyx 5-6 mm long, the lobes free, linear-

lanceolate, about 1 mm wide at base, entire, long-pilose; corolla red, 11-13 mm
long, pilose without, glabrous at insertion of filaments, sparsely pilose within

throat; ovary pilose; disk semiannular.

Type: Tsaki, Prov. Lim6n, Costa Rica, Tonduz 9558 (W).

Range: Costa Rica, at low elevations on the Atlantic coast.

Additional specimen examined: Type locality, Tonduz 9408 (W).

37. Besleria montana Britt. Mem. Torrey Club 4: 240. 1895.

Stems hirsute; petioles hirsute, up to 6 cm long; leaf blades elliptic, up to 20

cm long and 9.5 cm wide, denticulate, cuneate at base, hirsute beneath on veins,

the primary veins 9 or 10 pairs; common peduncle none; pedicels numerous,

hirsute, 5 mm long or less; calyx about 9.5 mm long, the lobes united for about

3 mm, ovate, acute, entire, externally hirsute, glabrous within, the tips recurved;

corolla about 20 mm long, hardly ventricose, externally densely lanate-pilose,

glabrous within, not glandular in throat; stamens strongly didynamous, the

anthers free; ovary sparingly pilose at apex; disk annular.

Type: Yungas, Bolivia, Bang 412 (Y).

Range: Bolivia.

Additional spbcimei^s examined: Type collection (G, M, P, W). I^a Paz,

Rusby 2150 (W, Y). Yungas, Rushy 2425 (W, Y). Hacienda Simaco, above

road to Tipuani, Buchlien 5564 (W).

38. Besleria boliviana Morton, sp. nov.

Caules petiolique flavo-hirsuti; lamina foliorum elliptica acuminata mem-
branacea integra, supra parce hirsuta, subtus praecipue in venis hirsuta; pedicelli

pauci hirsuti breves; calycis lobi lanceolati liberi acuminati integri, parce hirsuti.
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longe ciliati; corcUa rubra erecta ecalcarata, externe parce pilosa, intus glabra,

sursum paullo ventricosa, limbo parvo; ovarium apice parce pilosum; discus

annularis glaber.

Stems subquadrangular, densely yellowish-hirsute; petioles up to 5.5 cm long,

hirsute; leaf blades elliptic, up to 19 cm long and 7 cm wide, acuminate, nar-

rowed at base, membranous, entire, sparsely hirsute above, hirsute beneath

especially on the veins, the primary veins 9 or 10 pairs; common peduncle obsolete;

pedicels few, scarcely 5 mm long, hirsute; calyx lobes lanceolate, 6 mm long,

about 2 mm wide, acuminate, free, entire, sparsely hirsute, long-ciliate, not re-

curved at apex; corolla red, 13 mm long, erect, not spurred, externally sparingly

pilose, glabrous within, upwardly a little ventricose, becoming 4 mm wide, the

throat a little contracted, the limb terminal, narrow, the lobes rounded, ciliolate;

filaments glabrous; anthers connate; ovary sparsely pilose at apex; stigma stoma-

tomorphic; disk low, annular, glabrous.

Type in the U. S. National Herbarium, no. 1,399,336, collected at San Carlos,

Mapiri Regior, Bolivia, altitude 850 meters, Jan. 30, 1927, by Otto Buchtien

(no. 1334c).

From Besleria movtana the present species differs in its smaller calyx, with

free, lanceolate, narrower lobes, not recurved at tips. The corolla also is smaller

and much less densely pilose.

39. Besleria leucostoma (Hook.) Hanst. Linnaea 34:326. 1865.

Hypocyrta leucostoma Hook. Bot. Mag. Curtis 73: pi 4310. 1847.

Stems densely hirsute; petioles densely hirsute, up to 15 mm long; leaf blades

narrowly elliptic, up to 15 cm long and 4.5 cm wide, broadly cuneate at base,

membranous, minutely crenulate (the teeth very numerous), sparingly hirsute

above, densely so beneath, the primary veins about 10 pairs; pedicels hirsute, up

to 12 mm long; calyx lobes lanceolate, 4.5 mm long, free, acute, hirsute externally,

glabrous within; corolla about 17 mm long, erect, not saccate at base, a little

ventricose upwardly, sparingly pilose externally, glabrous within, the limb nar-

row, terminal, the lobes small; androecium glabrous; ovary pilose; style glabrous

except at base.

Type: A cultivated specimen grown from seed collected in Colombia by

Purdie (K).

40. Besleria cinnabarina Fritsch, Notizbl. Bot. Cart. Berlin 11:976. 1934.

Cremosperma cinnabarinum Morton, Journ. Washington Acad. Sci. 25:290.

1935.

Shrub up to 1 m high; stems very densely hirsutulous; petioles densely hirsutu-

lous, up to 2.5 cm long; leaf blades elliptic, the larger 7.5 cm long and 3.5 cm

wide, broadly cuneate at base, entire, densely hirsutulous on both sides, the

primary veins about 8 pairs; pedicels numerous, crowded, not over 2 mm long;

calyx lobes lanceolate, 3.5-4 mm long, free, entire, densely hirsute externally,

glabrous within, the posterior deflexed; corolla deep red, 9-10 mm long, saccate

posteriorly at base, cylindric upwardly, not ventricose, densely tomentose ex-

ternally, glabrous within, the lobes relatively large, patent, obviously unequal;

ovary and style pilose; disk annular.

Type: Montafia de Caramanta, Dept. El Valle, Colombia, Lehmann 7441.

Range: Colombia, at 2,300 to 2,600 meters elevation.

Specimen examined: Type collection (K).

In his original description, Fritsch referred the present species to section

Cremosperma. Several years ago, in my paper restoring Cremosperma to generic

rank, I erroneously followed Fritsch and transferred this species to that genus.

I have now had the opportunity of examining a specimen of the type collection

and find that by no means may this species be so referred. It is a true Besleria,

but without any close affinity to other species.
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41. Besleria spnicei Britt. Bull. Torrey Club 27: 31. 1900.

Besleria uleana Fritsch, Bot. Jahrb. Engler 37: 483. 1906.

Shrub; stems hirsute; petioles 1.5-4 cm long, hirsute; leaf blades elliptic or
oblanceolate, up to 25 cm long and 10 cm wide, membranous, serrate, cuneate at

base, hirsute beneath on veins and mesophsdl, the primary veins 9-11 pairs;

peduncles short, up to 2.6 cm long, hirsute; pedicels 1.5 cm long or less, hirsute;

calyx about 5 mm long, the lobes nearly free, linear-lanceolate, acuminate, entire,

hirsutulous without, glabrous within; corolla red, 18-20 mm long, densely pilosu-

lous without, the tube glabrous within, cylindric below middle and about 4 mm
wide, abruptly and conspicuously ventricose upwardly, becoming 9 mm wide,

contracted at throat, the throat glandular within, the limb small, regular, terminal;

ovary and style pilosulous; disk annular.

Type: Mapiri, Bolivia, Rusby 2149 (Y).

Range: Eastern Bolivia at low elevations and Amazonian Brazil.

Additional specimens examined:
Bolivia: Type collection (K, P, W). San Carlos, Buchtien 1334 (W),

1334a (W), 1334b (W), 5789 (W). Charopampa, Buchtien 1497 (W). Without
specific locality, Bang 2537 (W, Y), 2538 (W, Y).

Brazil: Fotitaleza, Rio Jurud, State of Amazonas, Ule 5927, type of B. uleana

(B, photograph F).

42. Besleria reticulata Fritsch, Notizbl. Bot. Gart. Berlin 11: 969. 1934.

Stems densely lanate-tomentose; petioles tomentose, 1.5-2 cm long; leaf blades

elliptic or narrowly elliptic, up to 14 cm long and 6 cm broad, rounded at base,

remotely denticulate, subpersistcntly sericeous above, tomentulose beneath,

especially on the veins, the primary veins 9-11 pairs; peduncles 6.5-10 cm long;

pedicels 1-3 cm long; calyx 4-5 mm long, the lobes nearly free, oblong, obtuse,

externally strlgillose, glabrous within; corolla orange, 10-13 mm long, very slightly

ventricose, bearing a few long scattered hairs externally, glabrous within; ovary
glabrous; style glabrous or nearly bo; stigma bilobed; disk glabrous, annular.

Type: Diamanta, Dept. Santander, Colombia, Kalhreyer 1078 (B),

Range: Colombia, at 2,400 to 2.800 meters elevation.

Additional specimens examined: El Pefion, Dept. Cundinamarca, Pennell

2665 (G, W, Y). El Tambo, Dept, El Cauca, Sneidern 470 (S). Without
locality, Mutis 919 (Madrid).

42a. Besleria reticulata var. pubistyla Fritsch, Notizbl. Bot. Gart. Berlin

11: 970. 1934.

Differs from the typical form in the very short petioles, not over 7 mm long.

Type: Popaydn, Dept. El Cauca, Lehmann 5128 (B).

Range: Western Cordillera of Colombia, at 1,500 to 2,700 meters elevation.

Additional specimens examined: Type collection (K). San ,Tos4, Dept. El
Cauca, Pennell & Killip 7394 (P, Y).

42b. Besleria reticulata var. venosa Morton, var. nov.

A var. typica foliis minoribus, venis vix rcticulatis, pedunculo communi brevi vel

saepissime obsolete, calycis lobis late oblongis, 5-6 mm longis, evidenter venosis,

glabratis difFcrt.

Differs from the typical variety in the smaller, scarcely reticulate leaf blades,

the short or obsolete common peduncle, and in the broadly oblong, evidently
venose, glabrate calyx lobes, 5-6 mm long.

Type in the U. S. National Herbarium, no. 1,355,031, collected on road from
Pamplona to Toledo, Department of Norte de Santander, Colombia, altitude

2,800-3,000 meters, Feb. 27-28, 1927, by E. P. Killip and A. C. Smith (no. 19854).

Range: Eastern Cordillera of Colombia, at 2,100 to 3,000 meters elevation.
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Additional specimens examined: Type collection (G, Y), Peflon, Dept,

Cundinamarca, Mrs. Tracey 350 (K); Pennell 2417 (G, Y), 2666 (G, W, Y).

Pica-Pica Valley, above TapaU, Dept. Norte de Santander, Killip & Smith

20024 (W, Y).

43. Besleria lucida Poepp. Nov. Gen. & Sp. 3: 2. 1845.

Small shrub, the stems densely strigose when young; petioles up to 2 cm long,

strigose; leaf blades elliptic, up to 12.5 cm long and 5 cm wide, cuneate at base,

membranous, entire, strigillose beneath, especially on the veins, the primary

veins 7 or 8 pairs; common peduncle 2.5-5 cm long, strigose, the pedicels subum-

bellate, 2 or 3, up to 2.5 cm long, strigose; calyx lobes suborbicular, 4-5 mm long,

rounded, a little mucronate, nearly free, subcoriaceous, venose, sparingly strigil-

lose externally, glabrous within, strongly ciliate, a little arose; corolla orange-

red, about 15 mm long, erect, not spurred, the tube 5-7 mm wide, glabrous exter-

nally, lacking a hairy ring within, upwardly only slightly ventricose, the throat

little contracted, the limb terminal, small, regular; androecium glabrous; ovary

and style glabrous; disli annular, glabrous.

Type: Cochero, Peru, Poeppig (photograph, W).

Range: Peru, at 2,300 to 2,700 meters elevation.

Specimens examined: Between HuAnuco and Pampayacu, Kanehira 42 (G).

Mirador to Chinchao, Dept. Hu^nuco, Mexia 04158 (G).

44. Besleria affinis Morton, Proc. Biol. Soc. Washington 48:75. 1935.

Stems strigillose when young; petioles up to 9.5 cm long; leaf blades ovate or

oblong, up to 28 cm long and 13 cm wide, denticulate, rounded at base, glabrate,

strigillose beneath on the veins, the primary veins 11-15 pairs; peduncles pend-

ulous, elongate, up to 21 cm long; pedicels subcorymbose, slender, up to 2 era

long; calyx about 4.5 mm long, the lobes ovate, connate about to middle, glabrous,

ciliolate, mucronate; corolla red or yellow, 13-16 mm long, scarcely ventricose,

glabrous, slightly pubescent in throat; ovary glabrous; disk annular.

Type: Ocumar^ Valley, State of Aragua, Venezuela, Pittier 12562 (W).

Range: Venezuela and Colombia.

Additional specimens examined:

Venezuela: Colonia Tovar, Fendler 2606 (K), 2365 (G). Without special

locality, Linden 1403 (K). El Castano, Pittier 13899 (F, W).

Colombia: Dibulla, Dept. Magdalena, Seifriz 269 (W).

45. Besleria variabilis Morton, sp. nov.

Caules petiolique glabri; lamina foliorum late elliptica, magna, basi obtusa,

membranacea, remote denticulata, supra glabra, subtus minute strigillosa;

pedunculus communis elongatus; pedieelli subcorymbosi glabri; calycis lobi ovati

glabri integri mucronati ciliolati; corolla aurantiaca vel ferruginea, erecta ecal-

carata, vix ventricosa, utrinque glabra, limbo patente; ovarium glabrum; discus

annularis glaber.

Shrub 1.5-2 meters high; stems subquadrangular, glabrous; petioles 4r-ll cm

long, glabrous; leaf blades broadly elliptic, 13-23 cm long, 5.5-13 cm wide, obtuse

at base, membranous, remotely and minutely denticulate, glabrous above,

minutely strigillose beneath, the primary veins 8 to 10 pairs; common peduncle

5.5-10 cm long, the pedicels subcorymbose, 2-3.5 cm long, glabrous, ascending;

calyx lobes ovate, 3-4 mm long, entire, mucronate, glabrous, ciliolate, the mid-

nerve thickened; corolla orange or rust color, 20-26 mm long, erect, not spurred,

the tube scarcely ventricose, 4-5.5 mm wide, glabrous on both sides, the throat

contracted, the "limb terminal, spreading, rather broad (9-12 mm), the lobes

subequal, sparsely puberulous externally; filaments glabrous; ovary and style

glabrous; stigma bilobed; disk annular, entire, glabrous.
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Type in the U. S. National Herbarium, no. 1,457,292, collected at Balsapuerto,

Department of Loreto, Peru, altitude 220 meters, February 1933, by G. Klug
(no. 2912).

Range: Eastern Peru, at low elevations.

Additional specimens examined: Type collection (B, F, G, S). Pongo de
Cainarachi, Dept. San Martin, Klug 2668 (F, G, S, W).

This species appears to be common in northeastern Peru. Variant forms are

numerous, among them the following collections, all in the National Herbarium:
Estrella, Dept. Ayacucho, Killip & Smith 22658 (tree, with light yellow corolla,

green-tinged without); La Merced, Dept. Junfn, Killip & Smith 23710 {herb

with succulent stems, and petioles almost equaling the leaf blades), 23554 and
24016 (common peduncles short, the pedicels divergent). Worthy of nomencla-

torial recognition are:

46a. Besleria variabilis forma barbatula Morton, f. nov.

A f. typica caule arborescente 2.4-4.5 m alto, coroUae lobis exterioribus

barbatis difTert.

Differs in its arborescent stem and bearded outer corolla lobes.

Type in the U. S. National Herbarium, no. 1,460,123, collected between San
Nicolds and Azupizd, Department of Junfn, Peru, altitude 650-900 meters, July

6, 1929, by E. P. Killip and A. C. Smith (no. 26127).

Range: Eastern Peru, at 400 to 900 meters elevation.

Additional specimens examined: Puerto Yessup, Dept. Junfn, Killip & Smith
26332 (F, W). Estrella, Dept. Ayacucho, Kutip & Smith 22666 (S, W).

46b. Besleria variabilis forma pallida Morton, f . nov.

A f. typica caule herbaceo 0.6-0.9 m alto, corolla viridi-alba differt.

Differs from the typical form in the herbaceous stem 0.6-0.9 m high, and in

the greenish-white corolla.

Type in the U. S. National Herbarium, no. 1,359,543, collected in Rfo Paucar-

tambo Valley, Department of Junfn, Peru, altitude 700 meters, June 19, 1929

by E. P. Killip and A. C. Smith (no. 25293).

46. Besleria coiinata Morton, sp. nov.

Caules et petioli strigosi; lamina foliorum elliptica acuminata membranacea,
argute denticulata, subtus praecipue in venis strigillosa; pedunculus communis
brevis, pedicellis paucis urabellatis; calyx subcoriaceus, parce externe strigillosus,

segmentis supra medium connatis, orbicularibus mucronatis subintegris,

margine subscariosis; corolla lutea erecta ecalcarata, utrinque glabra, pauUo
ventricosa, limbo subbilabiato; ovarium glabrum; discus annularis glaber.

Robust herb, the stems sparsely strigose toward apex; petioles up to 2 cm long,

strigose; leaf blades elliptic, up to 12.5 cm long and 5.7 cm wide, sharply acuminate,
cuneate at base, membranous, sharply denticulate, glabrous above, strigilloso

beneath, especially on the veins, the primary veins about 8 pairs; common peduncle
short, 5-15 mm long, erect, strigillose, the pedicels 2-4, umbellate, up to 2.5 cm
long; calyx 7.5 mm long, sparsely strigillose externally, subcoriaceous, the seg-

ments connate to above middle, the tube urceolate, about 5 mm long and 8 mm
wide, the lobes orbicular, mucronate below apex, subentire, the margin scarious,

ciliolate; corolla yellow, about 20 mm long, erect in calyx, not spurred or saccate

at base, the tube glabrous on both sides, a little ventricqse upwardly, the throat

contracted, the limb terminal, subbilabiate; androecium glabrous; ovary and
style glabrous; disk annular, glabrous.

Type in the Field Museum, no. 684,043, collected on Rfo Ciaro, Venezuela,

altitude 1,360 meters, February 1931, by Jos4 Saer (no. 783).

From Besleria affmis the present species differs in its smaller leaves with fewer

lateral veins, in its very short peduncle, bearing only a few pedicels, and in its
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larger, coriaceous calyx. From B. mucronaia it differs in its denticulate rather

than serrulate leaf blades, and its thicker, larger calyx, with the lobes connate to

above the middle. In B. mucronaia the calyx lobes are almost free.

47. Besleria raucronata Hanst. Linnaea 34; 330. 1865.

Shrub to 1.8m high; stems strigillose when young; petioles up to 4 cm long, finely

strigillose; leaf blades lance-elliptic, up to 12.5 cm long and 4.5 cm wide, short-

acuminate, cuneate at base, serrulate, membranous, finely strigillose beneath,

especially on the veins, the primary veins 5-7 pairs; common peduncles exceeding

the petioles, strigillose, several-flowered, or rarely subcorymbosely branched, the

pedicels shorter than peduncle, up to 2 cm long; calyx lobes connate near base,

suborbicular, orange, about 4 mm long, sparingly puberulous, not venose, broadly

rounded, with a conspicuous mucro arising below the apex; corolla red, oblique

in the calyx or almost horizontal, not spurred, slightly saccate at base posteriorly,

13-14 mm long, the tube about 5 mm wide, not ventricose, not contracted in

throat, glabrous externally, glabrous within or nearly so; androecium glabrous;

ovary and style glabrous; disk interrupted anteriorly.

Type: Barrdta, Venezuela, February 1856, Gollmer (B).

Range: Venezuela, at 1,000 to 1,400 meters elevation.

Additional specimens examined: El Lim6n, Pitlier 13503 (F), Hacienda

Puerto La Cruz, Pitiier 8071 (W). Upper Catuche wood, Pitiier 7158 (W),

9584 (Y). Petaquire, Fendler 787 (G, K, Y). Caracas, Berschel (K). Colonia

Tovar, Fendler 2606 (K). Without specific locality, Eggers 13221 (Co)

Karsien s. n. (B).

48. Besleria minutiflora Fritsch, Repcrt. Sp. Nov. Fedde 18: 9. 1922.

Herb; stems glabrate quadrangular; petioles 3-5 cm long, thick; leaf blades

elliptic, up to 28 cm long and 12 cm broad, nearly entire, narrowed at base, pale

beneath, minutely puberulous on veins beneath, the primary veins 16-18 pairs;

peduncles equaling the petioles; pedicels numerous, corymbose, 5 mm long,

glabrate; calyx in anthesis 2.5 mm long, the lobes nearly free, suborbicular,

rounded, ciliate; corolla whitish 5-6 mm long, glabrous, the tube cylindric, not

ventricose or ampliate, the lobes subequal, spreading, the limb about 4 mm
broad; ovary and style glabrous; disk glabrous, annular.

Type: Leticia, Peru, t/ie 6211 (B).

A peculiar species, without any close affinities. The inflorescence is not dupli-

cated elsewhere in the genus. The common peduncle is subumbellatcly 3-

branched at apex, but the pedicels, instead of being crowded near the apices of

these secondary branches as in other species with subcorymbose inflorescences,

are borne throughout the length of the branches. The relatively small corollas

with entirely cylindric tube and the large, many-veined leaves are also charac-

teristic.

49. Besleria kalbreyeri Fritsch, Repert. Sp. Nov. Fedde 18: 8. 1922.

Stems nearly glabrous; petioles 5-7 mm long; leaf blades narrowly elliptic, up
to 8 cm long and 3 cm broad, entire, cuneate at base, pale beneath, almost gla-

brous, the veins bearing a few scattered hairs, the primary veins 5 pairs; peduncles

5-7 mm long, glabrous; pedicels few, 12-13 mm long, glabrous; calyx about 5.5

mm long, the lobes nearly free, oblong, obtuse, glabrous; corolla yellow, about 14

rnvn long, glabrous externally, glabrous within except for a few hairs in throat, not

much ventricose, the limb terminal, regular, small; androecium glabrous; ovary

puberulent at apex; disk semiannular.

Type: Sisabita, Dept. Santander, Kalbreyer 1125 (B).

Range: Eastern Cordillera of Colombia, at 1,950 to 2,600 meters elevation.

Additional specimens examined: Type collection (K). Charta, Dept.

Santander, Killip & S7nUh 19324 (W, Y).

99996—3
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50. Besleria cUvorum Morton, Proc. Biol. Soc. Washington 48: 75. 1935.

Shrub; stems densely sericeous; leaf blades elliptic, up to 10.5 cm long and 4 cm

wide, entire, cuneate at base, densely but minutely sericeous-strigillose beneath on

mesophyll and veins, the primary veins 6 or 7 pairs; peduncles slender, up to 4 cm

long; pedicels up to 2 cm long; calyx about 4.5 mm long, the lobes nearly free,

ovate, imbricate, entire, not mucronate, evenly strigillose without, glabrous

within; corolla yellow, 10-12 mm long, the tube glabrous without and within, not

ventricose, the throat glandular within; ovary glabrous; disk annular.

Type: El Medio, State of Aragua, Venezuela, Pittier 12128 (W).

Range: Venezuela, at 600 to 1,400 meters elevation.

Additional specimens examined: Type collection (B, Y). Between Carrizal

and San Diego, Pittier 12982 (W, Y). Colonia Tovar, Fendler 2029 (K).

61. Besleria decipiens Morton, sp. nov.

Caules et petioli parce strigillosi; lamina foliorum late elliptica, basi late cu-

neata, membranacea integerrima, utrinque glabra; pedunculus communis brevis,

glaber, pedicellis corymbosis, quam pedunculo longioribus; calycis lobi orbiculares,

basi connati, rotundati integri, vix venosi, externe puberuli; corolla aurantiaco-

rubra ecalcarata, externe glabra, intus pauUo stipitato-glandulosa; androeceum

glabrum; ovarium apice puberulum; discus annularis glaber.

Small tree up to 3.6 m high, the stems quadrangular, strigillose at apex, soon

glabrous; petioles up to 6 cm long, sparingly strigillose; leaf blades broadly elliptic,

up to 22 cm long and 13 cm wide, short-acuminate, broadly cuneate at base,

membranous, entire, glabrous on both sides, the primary veins about 6 pairs;

common peduncle short, up to 17 mm long, nearly glabrous, the pedicels corym-

bose, numerous, up to 25 mm long, thickened at apex; calyx lobes orbicular, about

3 mm long, connate at base, scarcely venose, rounded, entire, ciliolate, puberulous

externally, the midrib not thickened; corolla orange-red, about 13 mm long, not

spurred, slightly ventricose upwardly, becoming 6 mm wide, glabrous on both

sides, the throat contracted, somewhat stipitate-glandular within, the limb ter-

minal, the lobes short, erect, glabrous, rounded; androecium glabrous, the anthers

coherent; ovary puberulous at apex; style pilosulous; disk annular, entire, glabrous.

Type in the Academy of Natural Sciences, Philadelphia, no. 642,550, collected

at La Cumbre, Department of El Valle, Colombia, altitude 1,700-2,100 meters,

Sept. 25-27, 1922, by E. P. Killip (no. 11608). Duplicates in the New York

Botanical Garden and the U. S. National Herbarium.

52. Besleria tetrangularia Ruiz ex Hanst. Linnaea 34: 331. 1865.

Herb or small shrub to 1 m high; stem nearly glabrous, quadrangular; petioles

sparsely puberulous, up to 6 cm long; leaf blades broadly or narrowly elliptic, up

to 14 cm long and 7 cm broad, membranous, subentire, short-acuminate, cuneate

at base, puberulous beneath, especially on the veins, primary veins 6-8 pairs;

peduncle 5-9 cm long, puberulous; pedicels numerous, puberulous, up to 3 cm
long, subcorymbose; calyx lobes orbicular, 4-7 cm long, rounded, not mucronate,

ciliolate, puberulous externally, glabrous within, prominently veined; corolla red,

15-17 mm long, prominently ventricose, glabrate or usually puberulent externally,

lacking a hairy ring within, contracted in throat, stipitate-glandular within throat;

filaments and anthers stipitate-glandular; ovary glabrous; style pubescent; disk

glabrous, annular.

Type: Vitoc, Peru, Ruiz t& Pavdn in 1794 (B).

Range: Peru, at 650 to 900 meters elevation.

Additional specimens examined: Type collection (fragment, F). Chan-

chusmayo, Sandfa, Weherbnuer 1172 (B). Between San Nicolds and Azupizd,

Dept. Junfn, Killip <& Smith 26100 (W, Y).
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63. Besleria elegans H. B. K. Nov. Gen. & Sp. 2: 597. 1818.

Shrub; stems pilose-hirtous when young; petioles 5 cm long or more; leaf blades

obliquely elliptic-oblong, up to 20 cm long and 8.5 cm wide, acute at base, entire,

thick-membranous, nearly glabrous, the veins bearing a few scattered haira,

primary veins 8 or 9 pairs, pilosulous; peduncles shorter than the petioles; pedi-

cels 2 or 3, 12-14mm long, glabrate ; calyx glabrous, about 5mm long, the lobes united

in lower third, subrotund, not mucronate, entire, subcoriaceous, sparsely pilosulous

near base, apparently colored, the margin subscarious; corolla scarlet, about 15 mm
long, glabrous, cylindric, not ventricose, scarcely contracted in throat, with a hairy

ring within near base, the throat glandular within; filaments and anthers glabrous;

ovary elongate, glabrous; style glabrous; disk annular, glabrous; berry globular,

about 1 cm long and wide.

Type: Quebrada de Tocheeito, Quindio Region, Colombia, Humboldt & Bon~

pland (B) *.

54. Besleria rotundifolia Ilusby, Mem. Torrey Club 6: 98. 1896.

Stems densely puberulous when young; petioles 2.5-4.5 cm long; leaf blades

broadly elliptic, up to 16 cm long and 11 cm wide, rounded and apiculate at apex,

rounded or obtuse at base, slightly denticulate near apex, subtomcntose on the

veins beneath and the margins, the primary veins 8-10 pairs; peduncles 6-10.5

cm long; pedicels 6-10 mm long; calyx about 6 mm long, the lobes united for

about 2 mm, nearly glabrous, obtuse, mucronate, ciliolate; corolla about 12.5

mm long, ventricose, 8.5 mm wide at middle, minutely puberulous externally,

with a hairy ring within, glabrous in throat; ovary glabrous; style hairy; disk

glabrous, annular.

Type: Cochabamba, Bolivia, Bang 1250 (Y).

Range: Bolivia.

Additional specimens examined: Type collection (G, M, P, W). San An-

tonio, Dept. Cochabamba, Werdermann 2117 (B).

Rusby's description of the fruits is drawn from specimens of Hoffmannia

latifolia (Bartl.) Kuntze, which is mixed on some sheets with the Besleria. In

the National Herbarium one entire sheet of Bang 1250 is Hoffmannia.

65. Besleria concolor Fritsch, Notizbl. Bot. Gart. Berlin 11: 970. 1934.

Stems sparsely pubescent; petioles minutely pubescent, 1-4 cm long; leaf blades

lance-elliptic, up to 20 cm long and 8 cm broad, membranous, subentire, the

margins subtomentose, narrowed at base, puberulous on the veins beneath;

peduncles pubescent, 3-5 cm long; pedicels up to 5 mm long; calyx orange, 4-5 mm
long, the lobes nearly free, oblong-lanceolate, submucronate, subglabrous, un-

equal, imbricate; corolla orange, barely 10 mm long, puberulous without, with a

villous ring within at insertion of stamens, the throat glabrous; ovary glabrous;

style hairy above; disk glabrous, annular.

Type: Chunchusmayo, Sandia, Peru, Weherbauer 1194 (B).

Range; Peru, at 900 meters elevation.

Closely related to B. rotundifolia Rusby and perhaps not really different.

56. Besleria pallidiflora Fritsch, Notizbl. Bot. Gart. Berlin 11: 9G8. 1934.

Herb; stems nearly glabrous; petioles up to 6 cm long; leaf blades lance-eUiptic,

&-14 cm long, 2-5 cm wide, membranous, minutely denticulate, cuneate at base,

puberulous on the veins beneath; peduncles puberulous, 6-8 cm long; pedicels

puberulous, subcorymbose, numerous, 1-2 cm long; calyx 3-4 mm long, the lobes

united at base, obtuse, puberulous externally, glabrous within, ciliolate, submu-

« Fritsch (Oesterr. Bot. Zeitsch. 62: 407. 1912) identifies the following collec-

tion as of this species: Province of Ocafia, Colombia, altitude 2,400 meters, March

1848, Schlim 1692 (Herb. Petrop.).
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cronate, not venose; corolla ochroleucous, 10-14 mm long, ventricose at middle

(7 ram wide), contracted in throat, externally puberulous, lacking a hairy ring

within, stipitate-glandular within throat, the lobes subequal; filaments stipitate-

glandular upwardly; anthers stipitate-glandular; ovary glabrous; style pubescent;

disk glabrous, annular.

Type: Yanangu, Dept. Junfn, Peru, Weherhauer 2117 (B).

Range: Peru, at 2,100 meters elevation.

67. Beslerla amabilis Morton, sp. nov.

Caules mox glabri; petioli strigosi; ^amina foliorum elliptiea Integra, margine

incrassata, supra parum strigosa, subtus in venis marginibusque strigosis; pedun-

culus communis brevis, pedicello solitario strigilloso; calycis lobi rotundati, basi

connati, coriacei, reticulato-venosi; corolla rubra crassa erecta ecalcarata, tubo
cylindrico pubcrulo, limbo latissimo, lobis magnis inaequalibus; ovarium apice

dense villosum; discus annularis glaber.

Shrub with angulate, glabrous stems, the internodes 2 cm long, the nodes con-

spicuous; petioles up to 1.3 cm long, strigose; leaf blades elliptic, the largest 9 cm
long and 4 cm wide, short-acuminate, cuneate at base, entire, the margin thick-

ened, green above, sparingly strigose, paler beneath, the veins and margin strigose,

the primary veins about 5 pairs; common peduncle short, the pedicel solitary,

2-2.5 cm long, strigilloee; calyx lobes about 6 mm long, 4 mm wide, rounded,

connate for 1 mm at base, coriaceous, sparsely pubescent without, glabrous

within, reticulate-venose, ciliolate; corolla red, fleshy, erect, not spurred or saccate

at base, the tube cylindric, 13 mm long, puberulous externally, the limb terminal,

about 15 mm broad, the lobes large, 3 mm long, unequal; androecium glabrous,

the anthers connate; ovary glabrous at base, densely villous at apex; disk annular,

glabrous.

Type in the U. S. National Herbarium, no. 677,635, collected at Cuesta de las

Palmas, southern slope of Ccrro de la Horqueta, Province of Chiriqut, Panama,
in humid forest, altitude 1,700-2,100 meters, Mar. 17-19, 1911, by H. Pittier

(no. 3239).

58. Besleria triflora (Oersted) Hanst. Linnaea 34: 329. 1865.

Parabesleria triflora Oersted, Centralamer. Gesn, 52. pi. 6, fig. 1-8. 1858.

Besleria triflora var. subcorymbosa Donn. Smith, Bot. Gaz. 61: 380. 1916.

Shrub; stems sparingly strigose; petioles strigose, 1.5-3 cm long; leaf blades

elliptic, up to 15 cm long and 7 cm broad, usually much smaller, entire, mem-
branous, cuneate at base, nearly glabrous at maturity, the primary veins 5-7

pairs; peduncles variable in length, commonly shorter than the petioles; pedicels

umbellate, subcorymbose, usually longer than the peduncle; calyx white at

maturity, 5-6 mm long, the lobes free, suborbicular, ciliolate, strigillose externally,

the margin subscarious; corolla orange-red, about 15 mm long, puberulent with-

out, the limb about 7 mm broad, scarcely wider than the corolla tube; ovary

hairy; disk annular; berry white.

Type: Turrialba, Prov. Cartago, Costa Rica, Oersted (Co).

Range: Costa Rica, at 1,300 to 2,400 meters elevation.

Additional specimens examined:
Costa Rica: Tuis, Prov. Cartago, Tonduz 11511 p.p. (W). La Palma,

Prov. San Jos6, Standley 38071 (W); Tonduz 7453 (F, G, W, Y), type of var.

subcorymbosa; Maxon & Harvey 8012 (W). La Hondura, Prov. San Jos6, Standley

26274 (W), 37707 (W) ; M. Valeria 700 (F). Cerro de las Caricias, Prov. Heredia,

Standley & Valeria 52005 (W), 52035 (W). Yerba Buena, Prov. Heredia, Standley

& Valeria 49031 (W), 49189 (W), 49233 (W), 49257 (W), 49745 (W). Orosi, Standley

39813 (W). El Mufieco, Prov. Cartago, Standley & Torres 51178 (W); Stork

2705 (F). La Estrella, Prov. Cartago, Standley 39218 (W). Viento Fresco, Prov
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Alajuela, Standley d Torres 47767 (W), 47938 (W), 47976 (W). Fraijanes, Prov.

Alajuela, Standley dc Torres 47481 (W), 47686 (W). San Rain6n, Prov. Alajuela,

Brenes 3602 (F), 4184 (F), 4863 (F), 5173 (F), 6030 (F), 6070 (F), 13585 (F).

Vara Blanca de Sarapiqui, Prov. Alajuela, Skutch 3129 (W).

68a. Besleria triflora var. australis Morton, var. nov.

A var. typica pedunculo communi brevi, pedicellis solitariis nee umbellatia nec

subcorymbosis differt.

Differs from the typical variety in the short common peduncle, the pedicels

being solitary, not umbellate or subcoryrabose.

Type in the U. S. National Herbarium, no. 934,809, collected above Calote,

Department of El Cauca, Colombia, Mar. 18, 1884, by F. C. Lehmann (no. 3774).

Duplicate at Kew.
Range: Colombia, at 1,700 to 2,100 meters elevation.

Additional specimexs examined: La Ciimbre, Dept. El Valle, KilUp <fc Hazen

11159 (G, P, W, Y); Pennell (fc Killip 5774 (G, P, W, Y). Vicinity of Medellln,

Dept. Antioquia, Toro 991 (Y).

59. Besleria formosa Morton, Field Mus. Publ. Bot. 18: 1151. 1938.

Shrub 1.5-2.6 m high, the stems angulate, strigose, soon glabrous; petioles 1-2

cm long; leaf blades lanceolate, up to 8 cm long and 2.7 cm wide, acuminate,

attenuate at base, green above, glabrous or sparsely strigose, pale beneath,

glabrous except for the strigose veins, the primary veins about 5 pairs; common

peduncle short, up to 7 mm long, the pedicel solitary, 2.5-4 era long, strigose;

calyx lobes coriaceous, obtuse, pale green, glabrous or sparsely strigillose; corolla

orange-red, fleshy, 18-19 mm long, not spurred, a little gibbous at base, glabrous

on both sides, the limb spreading, narrow, the lobes obtuse; androecium glabrous,

the anthers connate; ovary glabrous; style puberulent; disk interrupted on one

side, glabrous.

Type: Yerba Buena, northeast of San Isidro, Prov- Heredia, Costa Rica,

altitude 2,000 meters, Standley 49926 (W).

Range: Costa Rica, at 2,000 to 2,400 meters elevation.

Additional specimens examined: Type locality, Standley & Valeria 49839

(W). Cerro de las Caricias, Prov. Heredia, Standley & Valerio 52112 (W). Cerro

Gallito, M. Valerio 1216 (F). Cerro de Zurqui, Prov. Heredia, Standley & Valerio

60527 (W), 60695 (W).

Closely related to B. triflora, but distinguished by the glabrous corollas and

ovaries. The calyces of B. formosa are green, those of B. triflora white. The

present species may also be distinguished from B. triflora by the common peduncle

bearing only a single pedicel. In B. triflora the pedicels are, at least usually,

umbellate or subcorymbose.
r

60. Besleria comosa Morton, sp. nov.

Caules et petioli parce hirsuti; lamina foliorum elliptico-oblonga membranacea

Integra, supra parce hirsuta, subtus praecipue in venis hirsuta; pedicelli solitarii

brevissimi axillares hirsuti; calycis lobi lineari-lanceolati liberi membranacei

acuminati. argute serrati, externe hirsuti; corolla coccinca brevis ecalcarata

obliqua, vix ventricosa, utrinque longe pilosa; ovarium glabrum; disci glandula

postica solitaria oblonga glabra.

Stems subterete, sparsely hirsute; petioles 0.7-3 cm long, sparsely hirsute; leaf

blades elliptic-oblong, 7.5--11 cm long, 3-4.7 cm wide, acute or short-acuminate at

apex, cuneate at base, membranous, entire, sparsely hirsute above, hirsute

beneath, especially on the veins, the primary veins 7-9 pairs; common peduncle

none; pedicel solitary, axillary, 2-3 mm long, hirsute; calyx lobes linear-lanceolate,

14 mm long, free, membranous, acuminate, sharply serrate, hirsute without.
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glabrous within; corolla scarlet, scarcely longer than calyx, about 14.5 mm long,

oblique in calyx, not spurred at base, the tube scarcely ventricose, about 5 mm
wide, long-pilose on both sides, the throat a little contracted, the limb terminal,

the lobes erect, rounded, equal; androecium glabrous, the filaments contorted, the
anther cells confluent; ovary glabrous; style pilosulous; disk reduced to a solitary,

oblong, glabrous, posterior gland, this 2.5 mm long.

Type in the U. S. National Herbarium, no. 1,196,567, collected between Bafios

and Cashurco, Valley of Pastaza River, Province of Tungurahua, Ecuador, altitude

1,300-1,800 meters, Sept. 25, 1923, by A. S. Hitchcock (no. 21870).

61. Besleria mirifica Morton, sp. nov.

Caules et petioli dense hirsuti; lamina foliorum elliptica magna, cuspidato-

acuminata, basi late cuneata, membranacea, fere usque ad basin serrata, utrinque
pilosa, in venis hirsuta; pedieelli breves glabri; calycis lobi lanceolati subaequales,

fere liberi, externe parce puberuli, intus glabri, sub apice mucronati, mucrone
subulato longissimo densissirae hirsute, pilis longissimis; corolla lutca vel auran-
tiaca, subobliqua eealcarata ventricosa, externe pilosula, intus glabra, in fauce
glandulosa; ovarium glabrum; discus annularis glaber.

Slender shrub about 2 m high, the bark rugose, the stems somewhat quadrangu-
lar, about 5 mm in diameter, very densely hirsute; petioles elongate, up to 7 cm
long, densely hirsute; leaf blades elliptic, up to 30 cm long and 11.7 cm wide,

cuspidate-acuminate, broadly cuncate at base, membranous, conspicuously
serrate to base, persistently pilose on both sides, the veins hirsute beneath, the
primary veins 8 or 9 pairs; common peduncle obsolete, the pedicels numerous,
aggregate in the leaf axils, about 6 mm long, glabrous; calyx lobes lanceolate,

about 4.5 mm 'ong, subequal, nearly free, sparingly puberulous externally, glabrous
within, mucronate below the apex, the mucro elongate, 8-9 mm long, very densely
long-hirsute, the hairs multiseptate, up to 4 mm long; corolla yellow or orange,
15-16 mm long, oblique in the calyx, not spurred at base, the tube 4 mm in

diameter at base, ventricose upwardly, becoming 6 mm wide, the hairs of the
outer surface glandular at apex, the throat scarcely contracted, glandular within,
the limb terminal, about 7 mm wide, the lobes subequal, semi-elliptic, rounded,
about 3 mm long and 2.6 mm wide; filaments glabrous, inserted about 4 mm
above base of the corolla tube; anthers connate; ovary and style glabrous; disk
annular, glabrous.

Type in the U. S. National Herbarium, no. 1,661,631, collected in the vicinity
of Puerto Berrio, between Carare and Magdalena Rivers, Department of San-
tander, Colombia, altitude 100-700 meters, Aug. 11, 1935, by Oscar Haught (no.

1881). Two additional collections made by Mr. Haught at the same locality

are nos. 1623 and 1784.

62. Besleria deflexa (Oersted) Hanst. Linnaca 34: 321. 1865.

Cyrtanthemum deflexum Oersted, Centralamer. Gesn. 56. -pi. 10, fig. S2-39. 1858.
Shrub (?); stem strigose above; petioles strigose, up to 5 cm long; leaf blades

broadly elliptic, asymetric, the pairs unequal, the largest 25 cm long, 10.5 cm
wide, long-acuminate at apex and base, obsoletely serrulate, sparsely pilose above
with colorless, jointed hairs, strigose on the veins beneath, primary veins about
10 pairs; pedicels 5 mm long; calyx lobes very unequal, linear-lanceolate, the
upper about 22 nun, exceeding Ihe corolla, Ihe other four shorter, subequal, 13-17
mm long, subappressed-pubescent; corolla abruptly deflexed at base, ventricose,

glabrous; stigma not bilobed; disk half encircling the ovary.

Type: Tintalcingo, Lobani, Chinantla, State of Puebla, Mexico, Liebmann (Co).

Range: Mexico.

Additional specimens examined: Type collection (W). Comaltepec, State
of Oaxaca, Liebmann (Co).
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63. Besleria cyrtanthemum Hanst. Linnaea 34: 321. 1865.

Cyrlanthemum hirsutum Oersted, Centralamer, Gesu. 66. pi. 10, fig. SO-Sl.

1858. Not B. hirsuta Hanst.

Shrub; stems angled, sparsely pilose below, conspicuously hirsute toward apex;

petioles 2.5-3 cm long, sparsely pilose; leaf blades long-elliptic, oblique, the

largest about 29 cm long, 11 cm wide, narrowly acuminate at both ends, obsoletely

serrulate, sparsely pilose above with colorless jointed hairs, hirsute beneath,

especially on the veins, primary veins about 10 pairs; pedicels about 7 mm long,

densely pilose; calyx lobes linear-lanceolate, very unequal, the upper about 20

mm long, hirsute outside, glabrous within, the four lower lobes subequal, about

12 mm long; corolla (color unknown) sharply deflexed at base, not spurred,

17-18 mm long, glabrous, markedly ventricose (about 7 mm wide at the broadest

place), the throat contracted, the lobes small, obtuse, unequal; disk described as

half encircling the ovary.

Type: St. Jago Amatlan, State of Oaxaca, Mexico, Liebmann (Co).

Range: Mexico.

Additional specimens examined: Type collection (F, W). Lacoba, Chinantla,

State of Puebla, Liebmann (Co). Comaltepec, State of Oaxaca, Liebmann (Co).

64. Besleria tuberculata Morton, sp. nov.

Caules et petioli dense rubro-hirsuti; lamina foliorum elliptico-oblonga acuta,

basi obtusa, subcoriacea crenulata, supra longe tuberculata, tuberculis apice

piliferis, subtus dense hirsuta; pcdicelli hirsuti; calycis lobi ad medium connati,

lanceolati integri membranacei, utrinque longe hirsuti, apice filiformes; corolla

rubra parva ecalcarata, extcrne parce hirsuta, intus faucem versus stipitato-

glandulosa, lobis longe ciliatis; ovarium dense villosum; discus annularis glaber.

Herb about 1.5 m high, the stems densely red-hirsute; petioles 5-7 mm long,

densely hirsute; Jeaf blades elliptic-oblong, 7-9 cm long, 2.5-3.8 cm wide, acute,

obtuse at base, subcoriaceous, crenulate, long-tuberculate on the upper surface

(the tubercles piliferous at apex), densely hirsute beneath, the primary veins

about 8 pairs; common peduncle obsolete, the pedicels numerous, about 10 mm
long, hirsute; calyx about 10 mm long, the lobes lanceolate, connate to middle,

membranous, entire, filiform at apex, long-hirsute on both sides; corolla rod,

about 13 mm long, erect, not spurred or saccate at base, the tube about 5 mm
wide, scarcely ventricose, sparingly hirsute externally, glabrous within at base,

stipitate-glandular toward throat, the throat contracted, the limb terminal, the

lobes subequal, long-ciliate; androecium glabrous; ovary densely villous; style

pilosulous; disk annular, glabrous.

Type in the U. S. National Herbarium, no. 1,482,429, collected in the region of

Mount Chap<5n, Department of Boyacd, Colombia, altitude 2,250 meters, May
23, 1932, by A. E. Lawrance (no. 102). Duplicate at Stockholm.

In the tuberculate upper surfaces of the leaves this species is similar to B.

laeta, but in floral characters the two species are quite unlike.

65. Besleria columneoides Hanst. Linnaea 34: 322. 1865.

Stems densely hirsute; petioles 2.5 cm long, hirsute; leaf blades elliptic, up to

22.5 cm long and 8.5 cm wide, cuneate at base, hirsute beneath especially on the

veins, the primary veins 8 or 9 pairs; pedicels 0.8-1.4 cm long; calyx yellow, 10

mm long, the lobes free, lanceolate, acuminate, externally long-pilose, glabrous

within, bearing 2-4 subulate teeth; corolla scarcely longer than calyx, 4 mm wide,

copiously red-villous, the lobes glabrous externally, long-ciliate; ovary villous at

apex; disk subentire.

Type: San Miguel, Costa Rica, May 14, 1857, Wendland 762 (B).
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66. Besleria ignea Fritsch, Notizbl. Bot. Gart, Berlin 11: 966. 1934.

Herb or shrub, 0.6-1.5 m high; stems densely appressed-pilose; petioles ap-

pressed-pilose, short, up to 4 cm long; leaf blades oblanceolate, up to 22 cm long

and 9 cm wide, subentire, long-decurrent at base into the petiole, strigillose on

the veins beneath, primary veins 5-8 pairs; pedicels up to 1 cm long; calyx orange,

about 15 mm long, the lobes free, lanceolate, acute, entire, densely sericeous-

pilose without, glabrous or sparingly pubescent within; corolla orange, 20-27

mm long, ventricose, nearly glabrous without, or sparingly pilosulous, with a
pilose ring within at the insertion of the filaments, the lobes conspicuously long-

ciliate; ovary glabrous; style hairy; disk annular but enlarged posteriorly,

glabrous.

Type: Leticia, Dept. Loreto, Peru, Ule 6182 *** (B).

Range: Peru and Amazonian Brazil, at 375 to 625 meters elevation.

Additional specimens examined:
Peru: Puerto Yessiip, Dept. Junfn, Killip tt Sjnith 26230 (W). Santa

Rosa, Dept. Junin, Killip & Smith 26154 (W). Puerto Bermudez, Dept. Junln,

Killip & Smith 26427 (W), 26466 (W), 26517 (W), 26536 (W).

Brazil: Paranagua, Basin of the Rio Jurud, State of Amazonas, Krukoff
4553 (S, Y).

66a. Besleria ignea var. mexiae Morton, var. nov,

A var. iypica petiolis longioribus (7-10 era), laminis ellipticis nee oblanceolatis

differt.

Differs from the typical variety in the longer petioles (7-10 cm) and the elliptic

rather than oblanceolate leaf blades.

Type in the U. S. National Herbarium, no. 1,664,491, collected on trail from
Rancho Indiana to Rfo Napo, Department of Loreto, Peru, altitude 110 meters,

Jan. 27, 1932, by Ynes Mexia (no. 6447a). Duplicate in the Field Museum.

66b. Besleria ignea var. loretensis Morton, var. nov.

A var. typica caulibus, petiolis venisque patente hirsutis nee appresso-pilosLs

differt.

Differs from the typical variety in the spreading-hirsute pubescence of the
stems, petioles, and veins.

Type in the U. S. National Herbarium, no. 1,461,940, collected between
Yurimaguas and Balsapuerto, lower Rio Huallaga basin, Department of Loreto,

Peru, altitude 135-150 meters, Aug. 26-31, 1929, bv E. P. Killip and A, C. Smith
(no. 28337).

Range: Peru, at 100 to 350 meters elevation.

Additional bpecimens examined: Type locality, Killip & Smith 28418 (W).
Iquitos, Killip & Smith 26935 (W), 27353 (W), 29855 (W). San Antonio, on
Rfo Itaya, Killip & Smith 29489 (W). Soledad, on Rfo Itaya, Killip & Smith
29637 (W), 29814 (W).

66c, Besleria ignea var. semiannularia Morton, var. nov.
A var. typica disco semiannulari nee annulari, foliis subtus ubique molliter

pilosis, venis hirsutis differt.

Differs from the typical variety in the leaf blades being hirsute on the veins

and Boft-pilose beneath on the surface, and in its semiannular not annular disk.

Type in the IJ. S. National Herbarium, no. 1,495,925, collected at Florencio,

Caquetd, Colombia, December 1930, by E. P6rez Arbelaez (no. 751B).

67. Besleria petiolaris (Griseb.) Urban, Symb. Antill. 2: 352. 1901.

Collandra petiolaris Griseb. Fl. Brit. W. Ind. 463. 1861.

Stems densely pilose-subtomentose; petioles 2.5-6 cm long; leaf blades obovate
or obovate-elhptic, 17-26 cm long, 9-11 cm wide, subcoriaceous, subentire,
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broadly cnneate at base, pilosulous beneath, especially on the veins, the primary
veins 9-14 pairs; pedicels densely villous, 4-6 mm long; calyx 9-12 mm long, the

lobes narrowly lanceolate, long-acuminate, entire, free, villous on the backr

corolla 12 mm long, glabrous; ovary glabrous; disk annular.

Type: Dominica, Imray 199 (K).

Range: Dominica.

Urban (loc. cit.) mentions Imray 298 and Nicholls 8, both from Dominica.

68. Besleria robusta Donn. Smith, Bot. Gaz. 25: 156. 1898.

Shrub; branches 8-10 mm thick, densely tomentose; petioles 2.5-5.5 cm long,

thick; leaf blades obovate, up to 32 cm long and 17.5 cm wide, subcoriaceous,

entire, cuneate at base, subtomentose on the veins beneath and the margins, the

primary veins 11 or 12 pairs; pedicels densely sericeous, 6-10 mm long, elongating

in fruit; calyx 10-12 mm long, the lobes free, oblong-ovate, acute, coriaceous,

entire, densely sericeous without, glabrous within; corolla orange, 9-14 mm long,

ventricose, glabrous except for the glandular throat within; ovary glabrous; disk

annular.

Type: Tsaki, Prov. Lim6n, Costa Rica, Tonduz 9556 (W).

Range: Costa Rica and Panama, at 200 to 500 meters elevation.

Additional specimens examined:
Costa Rica: Gudpiles, Prov. Lim6n, Standley 37065 (W), 37318 (W).
Panama; Buena Vista Camp, on Chiriquf Trail, Cooper 584 (F, Y).

60. Besleria citrina Fritsch, Notizbl. Bot. Gart. Berlin 11: 963. 1934.

Stems subquadrangular, sparsely strigose; petioles 2-4.5 cm Jong, strigose;

leaf blades oblong-oblanceolate, 15-20 cm long, 4-5 cm wide, cuneate at base,

rather thick, entire, strigose beneath on the veins, the primary veins about 8 pairs;

common peduncle obsolete, the pedicels very short, about 4 mm long, strigose;

calyx lobes lemon-yellow, ovate, 6-8 mm long, acutish, entire, sparingly pilose

without, glabrous within; corolla lemon-yellow, erect, not saccate at base, exter-

nally villous, lacking a hairy ring within, the limb terminal; audroeeium glabrous;

ovary puberulous at apex; disk annular, glabrous.

Type: Moyobamba, Dept. Loreto, Peru, Weberhauer 4618 (B).

Range: Peru, at 1,000 to 1,100 meters elevation.

70. Besleria membranacea Morton, sp. nov.

Caules et petioli sparse strigosi; lamina foliorum elliptica vel ovato-elliptica,

basi attenuata, membranacea Integra, supra glabra, subtus praecipue in venis

puberula; pediccUi pauci glabri; calycis lobi ovato-Ianceolati liberi acuti integri,

tenuiter membranacei, fere glabri; corolla flava et alba, erccta ecalcarata, pauUo
ventricosa, utrinque glabra; ovarium glabrum; discus annularis glaber.

Shrub 1 m high, the stems sparsely strigose toward apex; petioles elongate, up
to 11.5 cm long, sparsely strigose; leaf blades elliptic or ovate-elliptic, up to 16 cm
long and 7.5 cm wide, attenuate at base, membranous, entire, glabrous above,

puberulous beneath, especially on the veins, the primary veins 8 or 9 pairs; com-
mon peduncle obsolete, the pedicels few, about 2 cm long, glabrous; calyx lobes

ovate-lanceolate, in anthesis 9 mm long and 4.7 mm wide, becoming somewhat
larger in age, free, acute, not mucronate, entire, thin-membranous, nearly gla-

brous without, glabrous within; corolla yellow and white, about 18 mm long, erect,

not spurred or saccate at base, the tube 5 mm wide at base, a little ventricose up-

wardly, becoming 7 mm wide, glabrous on both sides, the limb terminal, the lobes

erect, subequal; androecium glabrous; ovary glabrous; disk annular, glabrous.

Type in the Field Museum, collected at Chazuta, Rfo Huallaga, Department of

San Martfn, Peru, altitude 260 meters, March 1935, by G. Klug (no. 3994).

Duplicates in the Gray Herbarium and U. S. National Herbarium.
Range: Amazonian Peru.
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Additional specimen examined: Rio Mayo, near Tarapoto, Dept. San Marlfn,

Spruce B. n. (K),

71. Besleria cuneata Gardn. in Lond. Journ. Bot. 1: 543. 1846.

Stems sparingly strigillose; petioles 2.5-4 cm long, glabrate; leaf blades oblan-

ceolate or elliptic, up to 18 cm long and 7.5 cm wide, cimeate at base, membra-

nous, entire, minutely strigillcse on the veins beneath, the primary veins 7 or 8

pairs; pedicels 5 mm long or less, strigillose; calyx lobes yellow, ovate, about 8.5

mm long, rounded or obtuse, not mucronate, imbricate, nearly free, membranous,

entire, sparingly pilosulous externally, ciliate, glabrous within; corolla yellow, not

twice as long as calyx, not spurred, sparsely pilosulous; ovary glabrous; disk

annular, glabrous.

Type: Corcovado, State of Rio de Janeiro, Brazil, Gardner.

Range: State of Rio de Janeiro, Brazil.

Specimens examined: Corcovado, Mosin 2762 (S); Dus4n 5087 (S).

72. Besleria melancholica (Veil.) Morton, comb. nov.

Orobanche melancholica Veil. Fl. Flum. 260. 1825; Ic.6: pi. 77. 1827.

Besleria geminiflora Gardn. in Lond. Journ. Bot. 1: 542. 1846.

Besleria riedeliana Hanst. in Mart. Fl. Bras. 8*: 399, 1864.

Stems strigillose or subapprcssed-pilose at apex; petioles up to 5 cm long;

leaf blades elliptic or oblanceolate, up to 18 cm long and 8 cm wide, cuneate at base,

membranous, entire, glabrate above, puberulous on the veins beneath, the primary

veins &-\0 pairs; pedicels few, 12-17 mm long, strigillose; calyx lobes lanceolate or

ovate-lanceolate, 12-17 mm long, acute, membranous, imbricate, entire, strigillose

externally, glabrous within; corolla yellow or whitish, about 22 mm long, erect, not

spurred or saccate at base, the tube scarcely ventricose, about 8 mm wide, pilo-

sulous externally, lacking a hairy ring within; androecium and gynoeciuni glabrous;

disk annular, glabrous.

Type: State of Rio de Janeiro, Brazil, Velloso.

Range: State of Rio de Janeiro, Brazil.

Specimens examined: Corcovado, Gardner 246 (K); Dusin 197 (S); Pohl (F);

Tijuca, DusSn 14359 (F, S). Rio de Janeiro, Miers 3087 (K); Widgren (S)

;

Regnell 174 (S); Riedel s. n. (Co, K, W). Without special locality, Widgren

662 (S); Freyreiss (S); Talbot (K); Wilkes Expedition (W).

73. Besleria Symphytum Hanst. in Mart. Fl. Bras. 8»: 399, 1864,

Stems hirto-villous; petioles villous, up to 4 cm long; leaf Vjlades elliptic-ovate,

up to 20 cm long and 10 cm wide, cuneate at base, membranous, entire, hirsute

on both sides, the primary veins 9 or 10 pairs; pedicels numerous, short, hirsute;

calyx lobes broadly ovate, 12-16 mm long, 7-9 ram wide, short-acuminate, imbri-

cate, membranous, entire, setose-villous on both surfaces; corolla and genitalia not

known.
Type: Rio de Janeiro, Lhotzky (photograph, F).

I have seen no specimens of this species, which is said to differ from B. melan-

cholica in having the calyx lobes hairy on both surfaces. This point is not clear

from the photograph I have seen. Specimens which have been so determined

have been found referable to B. melancholica.

74. Besleria meridionalis Morton, sp. nov.

Caules et petioli hirsuti; Lomina folionim elliptica, brevitcr acuminata, basi

angustata, membranacea, apicem versus serrata, utrinque hirsuta; pedicelli

solitarii vel bini, elongati, parce hirsuti; calycis lobi anguste oblongi, liberi, non

imbricati, integri, pauUo mucronati, externe in linea media sparse pilosuli; corolla

lutea erecta ecalcarata ventricosa, utrinque glabra; ovarium glabrum; discus

annularis glaber.
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Stems densely hirsute; petioles up to 4 cm long, hirsute; leaf blades elUptic, up
to 7.5 cm long and 3.5 cm wide, short-acuminate at apex, narrowed at base, mem-
branous, serrate toward apex, hirsute on both sides, the primary veins 6 or 7 pairs;

common peduncle obsolete, the pedicels solitary or paired, elongate, 3-4.5 cm long,

sparsely hirsute, thickened toward apex; calyx lobes narrowly oblong, 9-10 mm
long, free, not imbricate, entire, a little rounded and mucronate at apex, pilosuloua

externally in a median line, glabrous within; corolla yellow, 15-18 mm long, erect,

not spurred, the tube 5 mm wide at base, ventricose upwardly, becoming 9 mm
wide, glabrous on both sides, the throat contracted, the limb terminal, narrow,

regular; androecium glabrous; ovary and style glabrous; disk annular, glabrous.

Type in the Kew Herbarium, collected near Papagaio, State of Minas Geraes,

Brazil, October 1840, by Gardner (no. 4974).

The type sheet bears the erroneous number 4976. The correct data are given

on a duplicate sheet in the Kew Herbarium which bears Gardner's original label

75. Besleria fasciculata Wawra, Oesterr. Bot. Zeitschr. 13: 142. 1863.

Stems hirsute; petioles up to 4.5 cm long, hirsute; leaf blades oblanceolate, up to

23 cm long and 11 cm wide, cuneate at base, membranous, entire, glabrate above,

hirsute beneath, the primary veins 6-9 pairs; common peduncle obsolete, the pedi-

cels numerous, 10-12 mm long, hirsute; calyx lobes ovate-lanceolate, 12-17 mm
long, acute, not mucronate, membranous, entire, hirsute without, glabrous within;

corolla whitish or pale yellow, erect, not spurred, pilose externally; ovary and style

glabrous; disk annular, glabrous.

Type: Corcovado, State of Rio de Janeiro, Brazil, Wawra (photograph, W).
Range: State of Rio de Janeiro, Brazil.

Additional specimens examined: Rio de Janeiro, Riedel (W) ; Widgren 1323 (S).

76. Besleria disgrega Morton, Proc. Biol. Soc. Washington 48: 74. 1935.

Shrub; stems hirsute; petioles hirsute, up to 6 cm long; leaf blades ovate or

elliptic, up to 19 cm long and 8.5 cm wide, membranous, denticulate, cuneate at

base, ciliate, hirsute on the veins beneath, the primary veins 7-9 pairs; pedicels

numerous, hirsute, about 7 mm long; calyx about 14 mm long, the lobes linear-

lanceolate, carinate, entire, hirsute on both sides; corolla white, 15-18 mm long,

lightly puberulent without, glabrous within, the throat glandular; ovary gla-

brous; disk annular.

Type: El Portachuela, State of Aragua, Venezuela, Pittier 11810 (W).

Range: Venezuela.

Additional specimens examined: Type collection (Y). Alto de Rancho
Grande, Pittier 12151 (W, Y). El Portachuela, Pittier 11367 (W). Colonia

Tovar, Fendler 2030 (K). Puerto La Cruz, Jahn 1324 (W).

77. Besleria furva Morton, ep. nov.

Caules et petioli hirsuti; lamina foliorum oblique ovata, magna, abrupte acumi-

nata, apicem versus dcnticulata, basi rotundata, utrinque hlrsuta; pedicelli in

axillis foliorum aggregati, hirsuti; calycis lobi ovato-lanceolati, basi connati, vix

dentati, acuminati, externe hirsuti; corolla alba erecta ecalcarata, vix ventricosa,

glabra; ovarium glabrum; discus annularis glaber.

Stems quadrangular, hirsute; petioles up to 9 cm long, hirsute; leaf blades

obliquely ovate, up to 24 cm long aiid 13 cm wide, abruptly acuminate, vmequally

rounded at base, denticulate toward apex, hirsute on both sides, the primary

veins 8-10 pairs; common peduncle obsolete; pedicels aggregate in the leaf axils,

about 15 mm long, hirsute; calyx lobes ovate-lanceolate, about 11 mm long,

connate at base, acuminate, slightly dentate, hirsute without, glabrous within;

corolla white, 13 mm long, erect, not spurred, scarcely ventricose, glabrous, the

limb terminal, the lobes erect, rounded; ovary and style glabrous; disk annular,

entire, glabrous.
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Type in the Kew Herbarium (2 sheets), collected at Tarapoto, Department of

San Martin, Peru, on tree trunks, January 1857, by R. Spruce (no. 4955).

78. Besleria riparia Morton, sp. nov.

Caules et petioli hirsuti; lamina foliorum late elliptica, acuta, basi rotundata

vel late cuneata, membranacea, remote crenata vel fere integra, supra hirsuta,

subtus imprimis in venis hirsuta; pedicelli solitarii graciles fere glabri; calycis

lobi lincari-lanceolati liberi, longe acuminati, integri, externe hirsuti, intus glabri;

corolla aurantiaca erecta ecalearata ventricosa, externe pilosa, intus annulo

piloso basi praedita; ovarium glabrum; discus annularis glaber.

Shrub 1-1.5 m high, the stems hirsute upwardly, glabrescent below; petioles

up to 2.5 cm long, hirsute; leaf blades broadly elliptic, up to 10.5 cm long and 5.5

cm wide, acute, rounded or broadly cuncate at base, membranous, remotely

crcnatc or nearly entire, hirsute above, hirsute beneath, especially on the veins,

the primary veins 8-12 pairs; common peduncle obsolete, the pedicels sohtary in

the leaf axils, slender, about 2.5 cm long, nearly glabrous; calyx lobes linear-

lanceolate, free, about 13 ram long, 2.5 mm wide at base, long-acuminate, entire,

hirsute externally, glabrous within; corolla orange, about 16 mm long, not spurred

at base, erect, ventricose upwardly, becoming 9 mm wide, pilose externally,

bearing a pilose annular ring within at the insertion of the filaments, the throat

contracted, about 5 mm wide, the limb terminal, the lobes small, erect, rounded,

Bubequal, about 1.5 mm long; anthers connate; ovary glabrous; style puberulous;

disk annular, glabrous.

Type in the U. S. National Herbarium, no. 531,413, collected near Rio Flautas,

R{o Paez Valley, Tierra Adentro, Department of Huila, Colombia, altitude

2,700 meters, Jan. 26, 1906, by H. Pittier (no. 1219).

There is in the National Herbarium a second specimen of the same species

collected at the same place {Pittier 1212). A specimen with obtusish, relatively

broader, more hirsute leaves, perhaps to be referred here, was collected on Mount
Derrumbo, Dept. of El Cauca, altitude 2,500-2,900 meters, July 1, 1922, by

E. P. Killip (no. 7996).

79. Besleria irapressa Morton, sp. nov.

Caules subappresso-pilosi; lamina foliorum oblonga, basi rotundata, chartacea

integra, supra subglabra, subtus praecipue in venis hirsuta, venis primariis supra

valde impressis; pedicelli plurimi breves; calycis lobi lanceolati liberi, longe

acurainati, nervosi, externe pilosi, ciliati; corolla erecta, ecalearata, sursum ven-

tricosa, externe sparse pilosa, intus glabra; ovarium glabrum; discus uno latere

interruptus.

Shrub with angled, subappressed-piloso stems; petioles short, scarcely 5 mm
long; leaf blades oblong, up to 10 cm long and 3.3 cm wide, acimiinate, rounded

at base, chartaceous, entire, subglabrous above, hirsute beneath, especially on

the veins, the primary veins 9-15 pairs, strongly impressed above, elevated

beneath; common peduncle obsolete, the pedicels numerous, 6-7 mm long; calyx

lobes lanceolate, 7.5 mm long, free, long-acuminate, veiny, pilose externally,

glabrous within, ciliate; corolla erect, 10-14 mm long, not spurred or gibbous at

base, 3 mm wide at base, ventricose iipwardly and becoming 5 mm wide, mi-

nutely puberulous at base, sparsely pilose ui)wardly, glabrous within, the limb

terminal, the lobes small, equal; androecium glabrous; ovary and style glabrous;

disk glabrous, interrupted on one side; berry 5-6 mm in diameter, the style base

persistent.

Type in the U. S. National Herbarium, no. 1,423,128, collected at Villavicencio,

Department of Meta, Colombia, altitude 2,500 meters, by M. T. Dawe (no, 263).

A duplicate is in the Kew Herbarium.

Range: Eastern Cordillera of Colombia, at 1,200 to 2,000 meters elevation.
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Additional specimens examined: Buena Vista to Villavicencio, Pirez Arhrlaez

(W). Susumuco, south of Quetam^, Dept. Cundinamarca, Pennell 1367 (W, Y).

80. Besleria immitis Morton, sp. nov.

Caules et petioli hirsuti; lamina foliorura lanceolata vel elliptico-lanceolata,

apice attenuata, basi anguste cuneata, membranacea, leviter serrata, utrinque

hireuta; pedicelli numerosi in axillis foUorum, breves; calycis lobi lineares liberi

integri, externa hirsuti, intus glabri; corolla ferrugineo-rubra erecta ecalcarata

tubulosa, vix ventricosa, externa hirsuta, intus annulo piloso instructa, intus in

fauce glabra; filamenta brevia, basi pilosa; ovarium pilosum; discus annularis,

postice crassus.

Shrub 1.5 m high, the stems terete, densely hirsute; petioles slender, up to 5.5

cm long, hirsute; leaf blades lanceolate or elliptic-lanceolate, up to 19 cm long and

6.8 cm wide, attenuate at apex, narrowly cuneate at base, membranous, lightly

serrate, hirsute on both sides, the primary veins 7-9 pairs; calyx lobes linear, free,

10-11 mm long, about 1.5 mm wide, at length becoming 15 mm long, entire,

hirsute externally, glabrous within; corolla brick-red, about 13 mm long, erect,

not spurred, tubular, scarcely ventricose, about 6 mm wide, the throat scarcely

contracted, the limb terminal, the lobes erect, rounded, small; filaments short,

pilose at base; ovary pilose; style pilosulous; disk annular, very low anteriorly,

thickened posteriorly, glabrous; berry shining, pilose at apex.

Type in the U. S. National Herbarium, no. 1,518,072, collected at Umbria,
6°54' N., 76°10' W., Comisarfa del Putumayo, Colombia, altitude 325 meters,

January-February, 1931, by G. Klug (no. 1912). Duplicate at Stockholm.

Range: Amazonian Colombia and Peru.

Additional specimens examined:

Peru: Florida, Rio Putumayo, Dept. Loreto, Klug 2231 (S, W). ? Rfo

Santiago, Pongo de Manseriche, Dept. Loreto, Mexia 6245 (F).

81. Besleria compta Morton, sp. nov.

Caules et petioli hirsuti; lamina foliorum elliptico-lanceolata, acuminata, basi

cuneata, membranacea integra, utrinque hirsuta; pedicelli in axillis foliorum

aggregati, hirsuti; calycis lobi ovato-lanceolati, basi connati, acuminati, serrati,

externe hirsuti, intus glabri, ciliati; corolla flava erecta ecalcarata, vix ventricosa,

superne dense hirsuta, tubo intus glanduloso, annulo piloso nuUo; ovarium pilo-

sulum; discus annularis glaber.

Shrub 1 m high, the stems terete, densely hirsute; petioles up to 7 cm long,

slender, hirsute; leaf blades elliptic-lanceolate, up to 17.5 cm long and 7 cm wide,

acuminate, cuneate at base, membranous, entire, hirsute on both sides, ciliate;

common peduncle obsolete, the pedicels aggregate in the leaf axils, about 12 mm
long, hirsute; calyx lobes ovate-lanceolate, about 11 mm long, 5 mm wide at

base, irregular, connate at base, acuminate, serrate, hirsute externally, glabrous

within, ciliate; corolla pale yellow, about 19 mm long, erect, not spurred at base,

hardly ventricose, about 7 mm wide, densely hirsute without, glabrous within,

the throat not contracted, the limb terminal, the lobes erect, rounded, about 4 mm
long, eglandular within; filaments about equaling the corolla tube, glabrous;

staminodium well developed; ovary and style pilosulous; disk annular, entire,

glabrous.

Type in the U. S. National Herbarium, no. 1,457,306, collected at Balsapuerto,

Department of Loreto, Peru, altitude 220 meters, February 1933, by G. Klug
(no. 2926). Duplicates at Berlin, Kfw, Gray Herbarium, and Stockholm.

Range: Eastern Peru at low elevations.

Additional specimens examined: Tarapoto, Dept. San Martin, Spruce 4564

(K). Campana, Spruce, s. n. (K).
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The last specimen was cited by Britton as Besleria sprucei and formed the basis

for the specific name, but Rusby 2149 was definitely cited as the type. The
Rusby and Spruce plants are obviously different and belong in different sub-

sections. The Spruce specimen is not in condition to dissect but seems to be

conspecific with Klug 2926 and Spruce 4564,

82. Besleria capitata Poepp. Nov. Gen. & Sp. 3: 2. 1845.

Stems hirsute; petioles up to 4 cm long; leaf blades elliptic-oblong, up to 13 cm
long and 6 cm wide, short-acuminate, cuneate at base, ciliate, hirsute beneath,

especially on the veiiis, primary veins about 10 pairs; peduncles hirsute, longer

than the petioles; pedicels subracemose, short; oalyx orange, lobes free, oblong-

lanceolate, about 11 mm long, hirsute externally, glabrous within, subentire,

with a long mucro arising below the apex; corolla yellow, fleshy, about 13 mm long,

the tube not saccate at base, erect, scarcely ventricose, the lobes small, subequal,

densely pilose externally, not ciliate, the tube with a hairy ring within at insertion

of filaments, glandular within throat; filaments pubescent upwardly; anthers

sparingly pubescent; ovary pilosulous at apex; style pubescent; disk annular,

fleshy, glabrous.

TYrE: Cochero, Peru, Poeppig 1622 (photograph, W).

Specimen examined: Type locality, Poeppig 1G23 (B).

83. Besleria racemosa Morton, sp. nov,

Caules et petioli tomentoso-villosi; lamina foliorum obovata vel late elliptica,

rotvndata, basi obliqua rotundata, chartacea, crenulata, supra parce pilosa,

subtus in venis hirsuta; pedunculus communis elongatus crassus hirsutus, pedicel-

lis racemosis crassissimis hirsutis; calycis lobi oblongi, fere libcri, coriacei rotun-

dati serrulati, sub apice breviter mucronati, externe villosuli, intus glabri; corolla

ferruginca erccta ccalcarata ventricosa, externe minute sed dense hirto-pubenila,

intus basin versus pilosa, lobis externe hirtis; ovarium apice pilosulura; discus

annularis glaber.

Herb with fleshy stems about 1 cm in diameter, these quadrangular, densely

tomentose-villous at apex; petioles fleshy, 1-3 cm long, densely tomentulose-

villous; leaf blades obovate or broadly elliptic, 17-26 cm long, 8-15 cm wide,

rounded, oblique and rounded at base, chartaceous, crenulate, sparsely pilose

above, hirsute on the veins beneath, glabrous on the leaf surface, the primary

veins 13-15 pairs; common peduncle elongate, 9-15 cm long, thick, hirsute, the

pedicels racemose, 1-1.5 cm long, very thick, hirsute; calyx lobes oblong, in

anthesis about 10 mm long, at length somewhat longer, nearly free (the short tube

densely tomentose within), coriaceous, rounded, ahort-mucronate below apex,

serrulate, villosulous externally, glabrous within; corolla brick-red, about 1.5 cm
long, erect, not spurred or gibbous at base, the tube 3.5 mm wide at base, ventri-

cose upwardly, becoming 5 mm wide, minutely but densely hirto-puberulous ex-

ternally, pilose within toward base, the throat contracted, 3 mm wide, the limb

terminal, the lobes small, erect, hirtous without, minutely ciliolate; ovary spar-

ingly pilosulous at apex; style pilosulous; disk annular, glabrous.

Type in the Field Mviseum, collected at Pongo de Cainarachi, Rfo Cainarachi,

Department of San Martin, Peru, altitude 230 meters, Septembei^October 1932,

by G. Klug (no. 2660). Duplicate at B, S, W, and Y.

Besleria capitata, B. racemosa, and B. trichiata form a group well distinguished

among Peruvian species by the hirsute-tomentose stems and leaf veins, the

elongate peduncle and racemose or subracemose pedicels, and the orange, cori-

aceous, strongly imbricate calyx lobes. The species themselves are not, however,

easy to identify in the absence of flowers. I have seen six additional collections,

all lacking corollas, and am unable at present to decide to which if any of the three

species they belong. Besleria capitata itself is well distinguished by the elongate
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mucro arising from the back and much exceeding the apex of the sepal. In the

other two species the mucro is short, not reaching the apex of the sepal or almost

wanting in B. trichiata. As represented by the type specimens B. racemosa and

B. trichiata differ not only in the corollas but also in leaf characters, but I am
uncertain as to how much importance to attach to the latter in this group. The
dubious specimens of this group are:

Peru: Cahuapanas, Dept. Junfn, Killip & Smith 26761 (W, Y). San

NicoMs, Dept. Junfn, Killip & Smith 26008 (W, Y). Dos de Mayo, Dept.

Junfn, KilHv & Smith 25817 (W), 25822 (W, Y). Enafias, Dept. Junfn, Killip &
Smith 25785 (W). Schunke Hacienda, above San Ram6n, Dept. Junln, Killip &
Smith 24718 (W, Y).

84. Besleria trichiata Morton, sp. nov.

Caules et petioli densissime hirsuti vel hirsuto-tomentosi; lamina foliorum

oblique et late elliptica, acuta, basi late cuneata, chartacea opaca subcrenata cili-

ata, supra parce pilosa, subtus praecipue in venis tomentoso-hirsuta; pedunculus

communis hirsutus, pedicellis subracemosis crassis hirsutis; calycis lobi aurantiaci

oblongi rotundati subaequaJcs coriacei, sub apice paullo mucronati, externe

hirsuti, intus glabri; corolla flava erecta ecalcarata suburceolata, tubo externe

glabro, intus annuluni pilosum gerente, faucem versus contracto, limbo terminali,

lobis perspicue ciHatis; filamenta basi pilosa; ovarium glabrum conicum; discus

annularis glaber.

Herb about 30 cm high, the stems not branched, densely hirsute or hirsute-

tomentose; petioles up to 2 cm long, hirsute; leaf blades obliquely broad-elliptic,

up to 12 cm long and 6.5 cm wide, acute, broadly cuneate at base, chartaceous,

opaque, subcrenate, ciliate, green above, sparsely pilose, paler beneath, tomentose-

hirsutc, especially on the veins, the primary veins 8--11 pairs; common peduncle

hirsute, up to 3.5 cm long, the pedicels subraeemose, thick, about 6 mm long,

hirsute; calyx lobes orange, oblong, 10-11 mm long, about 4.5 mm wide, nearly

free, imbricate, coriaceous, rounded, a little mucronate below apex, hirsute exter-

nally, glabrous within; corolla yellow, about 16 mm long, erect, not spurred, subur-

ceolate, the tube about 9 mm wide, glabrous externally, bearing a pilose annular

ring within at the insertion of the stamens, gradually contracted toward the

throat, this about 6 mm wide, the limb terminal, about 7 mm wide, not bilabiate,

the lobes small, reflexed, suborbicular, about 1.5 mm long, conspicuously ciliate on

the margins; filaments pilose at base; ovary glabrous, conic; style densely pilosu-

lous; disk annular, glabrous.

Type in the U. S. National Herbarium, no. 1,359,999, collected at Porvenir,

Pichis Trail, Department of Junin, Peru, altitude 1,500-1,900 meters, July 3-4,

1929, by E. P. Killip and A. C. Smith (no. 25955).

85. Besleria ovalifolia Rusby, Mem. Torrey Club 4: 240. 1895.

Young stems strigose, the older glabrous; petioles very long (12-14.5 cm),

glabrate; leaf blades broadly oval, up to 22 cm long and 13.5 cm broad, mem-
branous, sharply denticulate, abruptly cuspidate at apex, rounded at base, strigil-

lose on the midrib and veins beneath, the primary veins 14 or 15 pairs, arising at a

broad angle; peduncle 1.5-2.5 cm long, strigillose; pedicels subcorymbose, numer-

ous, up to 1.5 cm long; calyx up to 12 mm long, the lobes lanceolate, long-acumi-

nate, united to middle; corolla about 15 mm long, ventricose, contracted at throat,

puberulous externally, entirely glabrous within; ovary glabrous; disk annular.

Tyfe: Songo, Bolivia, Bang 862 (Y).

Range: Bolivia.

Additional specimens examined: Type collection (G, K, M, P, W).

86. Besleria pauciflora Rusby, Bull. Torrey Club 27:31. 1900.

Stems quadrangular, hirsute or hirsutulous; petioles up to 4.5 cm long, hirsute;
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leaf blades obliquely elliptic, membranous, up to 21 cm long and 8.5 cm wide,

short-acuminate, cuneate at base, sharply serrate, hirsute, especially on the

veins beneath, the primary veins 8-10 pairs; common peduncle up to 5 cm
long, hirsute, few-flowered, the pedicels subequaling or shorter than the peduncle;

calyx lobes linear, lancceolate, membranous, scarcely imbricate, about 10 mm
long, long-acuminate, not mucronate, hirsute on both sides; corolia orange or

light-red, erect, 14-20 mm long, pilose externally, lacking a hairy ring within,

stipitate-glandular upwardly within; androecium glabrous; ovary pilose; style

sparingly pilose; stigma bilobed; disk annular, glabrous.

Type: Mapiri, Bolivia, Rusby 2437 (Y).

Range: Panama, Colombia, and Bolivia.

Additional specimens examined:

Panama: Buena Vista Camp on Chiriquf Trail, Bocas del Toro, Cooper 226

(F, Y).

Colombia: Mutis 5157 (Madrid).

The disjointed distribution of this species is not paralleled within the genus.

The three specimens cited all diiTer somewhat, but none are in good condition

for study,

86a. Besleria pauciflora var. uniflora Morton, var. nov.

A var. typica pedunculo communi nullo, pcdicellis solitariis axillaribus, corollis

flavis differt.

Differs from the typical variety in the pale yellow corolla and in lacking a

common peduncle, the pedicels being solitary' and axillary.

Type in the New York Botanical Garden, collected at Cana, Panama, April-

June 1908, by R. S. Williams (no. 740).

87. Besleria peruviana Fritsch, Repert, Sp. Nov. Fedde 18: 7. 1922,

SijfFrutescent herb; stems hirsute; petiole up to 4 cm long, hirsute; leaf blades

elliptic or lance-elliptic, up to 15 cm long and 6.5 cm broad, nearly entire, cuneate

at base, hirsute on midrib and veins beneath; peduncle 4—6 cm long; pedicels

1.5-2 cm long; calyx about 15 mm long, the lobes lanceolate, acuminate, united

to middle; corolla orange-red, 20-22 mm long, not much ventricose, the tube

glabrous without, the two larger lobes pilose externally, sparingly glandular-

pilose within throat; ovary glabrous; disk annular.

Type: La Merced, Dept. Junfn, Peru, Weberbauer 1958 (B).

Range: Peru, at 700 to 800 meters elevation.

87a. Besleria peruviana var. occulta Morton, var. nov.

A var. typica corollis (lobis inclusis) omnino glabris differt.

Differs from the typical variety in its entirely glabrous corolla.

Type in the U. S. National Herbarium, no. 1,358,572, collected at La Merced,

Department of Junfn, Peru, altitude 700 meters, May 29-June 4, 1929, by E. P,

Killip and A. C. Smith (no. 24086).

87b. Besleria peruviana var. dissimilis Morton, var. nov.

A var. typica pedunculis communibus nullis, pedicellis solitariis axillaribus,

coroUae tubo externe piloso differt.

Differs from the typical variety in lacking a common peduncle (the pedicels

being solitary and axillary), and in having the corolla tube pilose externally.

Type in the Berlin Herbarium, collected on the lower Ucayali River, Depart-

ment of Loreto, Peru, altitude 180 meters, Sept. 7, 1923, by G. Tessmann (no.

3170).

88. Besleria patrisii DC. Prodr. 7: 638. 1839.

Stems hirsute; petioles up to 3.4 cm long; leaf blades oblong-elliptic, up to 20

cm long and 8 cm wide, serrulate, cuneate at base, hirsute on midribs and veins
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beneath; peduncle 1.2-1.3 cm long; pedicels 4, slender, about 2 cm long; calyx

12-14 mm long, the lobes lanceolate, acuminate, apparently united to middle;

corolla 21 mm long, cylindric, not ventricose, not bilabiate, glabrous.

Typk: French Guiana, Pairis (photograph, F).

89. Besleria verecunda Morton, Phytologia 1: 152. 1935.

Stems strigose when young, soon glabrous; petiole up to 7 cm long; leaf blade*

eUiptic or eUiptic-oblong, up to 22 cm long and 10 cm wide, serrate, cuneate at

base, strigose on the midribs and veins beneath, the primary veins 7-9 pairs;

peduncle up to 4.5 cm long; pedicels 3 or 4, about 2 cm long; calyx 12-13 mm
long, the lobes lanceolate, subulate-acuminate, united at base for 5 mm; corolla

20 mm long, glabrous without and within, scarcely ventricose, the limb regular;

ovary glabrous; disk annular.

Type: Upper Deraerara River, British Guiana, Jenman 5156 (W).

Range: British Guiana.

Additional specimens examined: Type collection (K, Y).

90. Besleria divaricata Poepp. Nov. Gen. & Sp. 3: 2. 1845.

Suffrutescent herb; young stems densely ferruginous-strigillose; petioles up to

10 cm long, slender; leaf blades elHptic, up to 15 cm long and 10 cm wide, mem-

branous, subentire, rounded at base, sparingly strigillose on the veins beneath,

the primary veins 9-11 pairs; peduncles up to 10 cm long; pedicels subcorymbose,

up to 2.7 cm long; calyx about 15 mm long, the lobes lanceolate, acuminate, united

to the middle; corolla crimson (or orange?), about 23-25 mm long, scarcely ven-

tricose, glabrous without, glandular-pilose within throat; ovary glabrous; disk

annular.

Type: Cochero, Peru, Poeppig (B),

Range: Peru and Ecuador.

Additional specimens examined:

Peru: Pongo de Manseriche, Dept. Loreto, Mexla 6322 (B, F, W). With-

out locality, Mathews 2006 (K).

Ecdador: Specific localities doubtful, Andri K1483 (K, Y), K1484 (K),

4617 (K, Y).

91. Besleria laziflora Benth. in Lond. Journ. Bot, 6: 361. 1846.

Besleria chiapensis T. S. Brandeg. Univ. Calif. Publ. Bot. 6: 64. 1914.

Besleria debilis Rusby, Descr. New S. Amer. PI. 123. 1920.

Besleria tenuifolia Rusby, loc. cit.

Shrub or suffrutescent herb; stems densely strigose when young; petioles up to

5 cm long; leaf blades elliptic or narrowly oblong, up to 21 cm long and 8.5 cm
wide, usually smaller, serrulate, cuneate at base, sparsely strigillose on the mid-

rib and veins beneath, primary veins 5-10 pairs; peduncles up to 4.5 cm long,

commonly equaling or exceeding the umbellate or subcymose pedicels; calyx

exceedingly variable, 7.5-14 mm long, orange or red, one third to one half the

length of the corolla, the lobes ovate or lanceolate, subcoriaccous, nearly free,

attenuate into a mucro; corolla red or orange, erect, not saccate at base, up to

22 mm long, slightly ventricose, glabrous without, bearing a hairy ring within at

the insertion of the stamens, glandular within the throat; ovary glabrous; disk

annular.

Type: British Guiana, Schomhurgk 205 (K).

Range: Mexico to Colombia and Brazil, at altitudes up to 1,400 meters.

Additional specimens examined:

Mexico: Finca Mexiquito, State of Chiapas, Purpus 7003 (C, F, G, M^
W, Y), type of B. chiapensis. Rio Blanco, State of Chiapas, Rovirosa 870 (K, P).

British Honduras: Pueblo Viejo, Schipp, S-639.

99996—39-
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Guatemala: Cubilquitz, Dept. Alta Verapaz, Tuerckheim 7644 (G, W, Y),

7756 (G, W), II. 162 (W). Panzos, Dept. Alta Verapaz, Donnell Smith 1700 (W).

Chamd, Dept. Alta Verapaz, Johnson 397 (W). Finca Sepacuit6, Dept. Alta

Verapaz, Cook & Griggs 579 (W). Cerro de las Minas, Dept, Izabal, Blake 7806

(W). Without specific locality, Watson 473 (G).

Honduras: Lancetilla Valley, Atldntida, Standley 52648 (F), 52773 (F, W),
52941 (F, W), 63880 (F, W), 54132 (F, W), 54572 (F, W); Bangham 219 (G);

Chickering 111 (F, Mi); Yuncker 4718 (F, Mi).

Nicaragua: Braggman's BlufiF, Englesing 154 (F), 284 (F). Chontalea, Tate

314(K);5eemann61 (K).

Costa Rica: Rfo del Destierro, Santa Clara, Prov. Lim6n, Pittier 7601

(G, W). Rfo Verde, Santa Clara, Prov. Lim6n, Donnell Smith 6717 (G, W).
Tsaki, Prov. Lim6n, Tonduz 9559 (F, W). Tuis, Prov. Cartago, Tonduz 11511

p. p. (W). Cabagra, Prov. Puntarenas, Tonduz 6679 (W). La Colombina Farm,

Prov. Lim6n, Standley 36916 (W). Quebrada Huaca, Prov, Puntarenas, Dodge &
Goerger 10308 (F). El General, Prov, San Josd, Skutch 3007 (W).

Panama: Sibubi Falls, W. W. & H. E. Rowlee 375 (W, Y). Frijoles, Killip

3440 (W), 12146 {W) ; Standley 27562 (W), Chagres, Fendler 325 (K). Between
Gorgona and Gatun, Pittier 2282 (G, W). Paca, Williams 731 (W, Y). Boca de

Panarand6, Pittier 5587 (W). Rfo Gariche, Seihert 361 (W).

Brjtish Guiana: Mataruki River, Myers 5839 (K).

Brazil: Rio Branco, State of Amazonas, Ule 8459 (B, K),

Colombia: San Diego, Santa Marta, Dept, Magdalena, H. H. Smith 2672

(K, M, P, W, Y), type of B. tenuifolia. Below Valparaiso, Dept. Magdalena,

H. H. Smith 1399 (G, K, M, P, W, Y), type of B. debihs.

The range of this species is one of the most extensive in the genus. Several

years ago most of the Central American specimens in the various herbaria were

annotated by me as J5. chiapensis, but I have since decided that that species may
not be kept distinct from B. laxijlora. There is a good deal of diversity among
the various specimens as to the relative length of the calyx and corolla.

93. Besleria macropoda Donn, Smith, Bot. Gaz. 25: 165. 1898.

Herb; young stems closely strigillose, the older glabrous; petioles 5-1 5 mm long;

leaf blades oblong or elliptic, 10-14 cm long, 3.5-5 cm wide, cuneate at base,

denticulate, glabrous, the primary veins about 11 pairs; peduncle 6-13 cm long,

pedicels 5-9, about 2 cm long; calyx lobes subulate-lanceolate, 10-12 mm long,

glabrous, free; corolla yellow, slightly ventricose, 15-18 mm long, glabrous

without, with a hairy ring within at insertion of filaments, glandular-pilose within

throat; ovary glabrous; disk annular.

Type: El Recreo, Costa Rica, Pittier 572.

Range: Costa Rica, at 200 to 650 meters elevation.

Specimens examined; Santa Clara, Prov. Llm6n, Pittier 13381 (W). Tuis,

Prov. Cartago, Tondvz 11358 (W). Carrillo, Pittier 2495 (W).

93. Besleria elongata Urban, Symb, Antill, 2: 353, 1901.

Shrub; stems pilose when young; petioles 2-3 (or 5) cm long; leaf blades elliptic,

up to 30 cm long and 10 cm wide, crenate or crenulate, broadly cuneate at base,

pilosulous on the nerves beneath, the primary veins 12 or 13 pairs; peduncle up to

9 cm long; pedicels subcorymbose, about 10 mm long; calyx 10-14 mm long, the

lobes free, narrowly ovate, long-acuminate; corolla yellow, 15-20 mm long,

glabrous; ovary glabrous; disk annular.

Type: St. Vincent, H. H. & G. W. Smith 1275.

Range: St, Vincent.

Specimen examined: Type collection (Y).
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94. Besleria umbrosa Mart. Nov. Gen. & Sp. 3: 44. 1829.

Stems subsericeous toward apex; petioles up to 3.5 cm long, nearly glabrous;

leaf blades elliptic-oblanceolate or elliptic, up to 20 cm long and 12.5 cm wide,

cuneate at base, membranous, entire or slightly denticulate, glabrous above, the

margins and veins puberulous beneath, the primary veins 7-11 pairs; common
peduncles slender, up to 6 cm long, puberulous, the pedicels subcorymbose,

slender, up to 3 cm long; calyx lobes lemon-yellow, ovate-lanceolate, about 12 mm
long in anthesis, slightly unequal, acute, mueronate-, entire, imbricate, entirely

free, minutely glandular-puberulous externally, glabrous within; corolla white or

yellow, about 2 cm long, erect, not spurred, the tube broad, glabrous; ovary

glabrous; disk annular, glabrous.

Type: Mandiocca, State of Rio de Janeiro, Brazil, Martins (photograph, F).

Range: State of Rio de Janeiro, Brazil.

Additional specimens examined: Mandiocca, Riedel 115 (W). Pctropolis,

Bali (K, W, Y). Tijuca, Glaziou 3046 (Y). Rio de Janeiro, Glaziou 8818 (K),

14042 (Co, K). Without specific locahty, Talbot in 1840 (K).

95. Besleria selloana Kl. & Ilan.st. in Mart. Fl. Bras. 8> :398. pi. 65, fig. £. 1864.

Stems tomentulose toward apex; petioles thick, up to 9 cm long; leaf blades

obliquely elliptic or elliptic-lanceolate, up to 28 cm long and 11 cm wide, cuneate

at base, membranous, entire, minutely puberulous on the veins beneath, the

primary veins 8-13 pairs; common peduncles thick, up to 5.5 cm long, puberulous,

the pedicels numerous, subcorymbose, 1.5-3.5 cm long, thickened toward apex;

calyx lobes oblong, 8.5-10.5 mm long, rounded at apex, not mueronate, free, little

imbricate, venose, entire, thick-membranous, puberulous externally, glabrous

within; corolla white, the base yellowish, 15-24 mm long, erect, not spurred or

gibbous at base, the tube cylindric, 7-8 mm wide, not ventricose, almost glabrous

externally, pilosulous within throat, the throat a little contracted, the limb terminal,

narrow; androecium glabrous; ovary glabrous; style strigillose; disk annular,

glabrous.

Type: Serra do CubatSo, Brazil, Sdlo.

Range: Southern Brazil.

Specimen examined: Alto de Serra, State of SSo Paulo, Dusin 14223 (G, S).

The above description is drawn from the Dus6n specimens at hand, which agree

fairly well with the original description.

96. Besleria grandifolia Schott in Schreibers, Nachr. K. Oestr. Naturf. Bras.

Anh. 5. 1820.

Stems subappressed-pilosulous; petioles up to 4.5 cm long; leaf blades elliptic,

up to 15 cm long and 6.5 cm wide, cuneate at base, membranous, entire, glabrous

above, pilosulous beneath on veins and leaf surface, the primary veins about 9

pairs; common peduncle about 3 cm long, densel}'^ subappressed-pilosulous, the

pedicels subcorymbose, up to 1.8 mm long; calyx lobes unequal, 7-8.5 mm long,

united at base for about 3 mm, the free parts ovate or oblong, acute, a little mu-
eronate, little imbricate, coriaceous, not venose, entire, glandular-pilosuloua

externally, glabrous within; corolla yellow, about 15 mm long, erect, not saccate

at base, the tube about 5 mm wide, a little ventricose upwardly, sparsely

glandidar externally, lacking a hairy ring within, the throat a little contracted,

the limb terminal, narrow, regular; ovary puberulous; stigma stomatomorphic;

disk annular, thin, glabrous.

Type: "Epigaea in sylvis montium altiorum (Serra Grande)", Brazil, Schott

(Serra de Tingua, teste Hanstein).

Range: State of Rio de Janeiro, Brazil.

Specimens examined: Type collection (F).

This species is obviously different from B. selloana in its thicker, mueronate,

higher-connate calyx lobes, glandular-pilose externally, and in its denser, more
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spreading pubescence. Besleria utnhrosa differs in its free calyx lobes, with much

shorter glandular hairs, its glabrous ovary, and closely appressed pubescence of

stems and other parts.

07. Besleria rhytidophyllum Hanst. Linnaea 34: 332. 1865.

Stems densely strigose-subtomentose when young; petioles up to 3 cm long;

leaf blades elliptic or oblanceolate, up to 17.5 cm long and 5 cm wide, membranous,

denticulate, cuneate at base, sparsely strigose on mesophyll and veins beneath,

the primary veins 8-13 pairs; peduncles up to 7.5 cm long; pedicels subcorymbose,

up to 1 cm long, glabrate or pilosulous; calyx up to 8 mm long, glabrous or sparsely

pilose at base, orange or reddish, the lobes suborbicular, much imbricate, the

margin scarious, rounded, not at all mucronate, without a midrib; corolla pur-

plish- or brownish-orange, 12-15 mm long, not ventricose, glabrous without,

glandular within throat, the limb broad (about 10 mm); ovary glabrous; disk

annular; berry white.

Type: Colonia Tovar, Venezuela, Moriiz 869 (B).

Range: Venezuela, at 1,800 to 2,000 meters elevation.

Additional specimens examined: Type collection (K). Type locality,

Fendler 788 (G, K, P, Y) ; Karsten (B). Without specific locaUty, Pitlier (F, W).

98. Besleria heterosepala Fritsch, Notizbl. Bot. Gart. Berlin 11: 971. 1934.

Stems hirsute; petioles hirsute, about 2 cm long; leaf blades broadly elliptic,

16-21 cm long, 8-11 cm broad, subcoriaceous, entire, hirsute on the veins beneath;

veins and veinlets elevated beneath, prominently reticulate, primary veins 9 or 10

pairs; peduncles sparingly hirsute, about 7 cm long; pedicels umbellate, numerous,

about 10mm long; calyx 10 mm long, the lobes nearly free, rounded, hirsute, entire,

tlie margin erose and scarious, the posterior lobe much larger and thicker; corolla

orange, 12-15 mm long, glabrous; ovary and style densely pubescent; disk semi-

annular.

Type: Rfo Frio, Colombia, Kalhreyer 1959 (B).

Range: Colombia, at 2,100 meters elevation.

Additional specimen examined: Type collection (K).

99. Besleria subcamosa Fritsch, Notizbl. Bot. Gart. Berlin 11: 972. 1934.

Stems suffruticose, 2.4-3.6 m high, villous; petioles 4-7 mm long, villous; leaf

blades broadly elliptic, 6-13 cm long, 3-7 cm wide, subcordate at base, thick and
somewhat fleshy, minutely denticulate, glabrous and shining above, hirsute on the

strongly reticulate veins beneath, the primary veins 7-9 pairs; common peduncle

3-7.5 cm long, sparingly hirsute, the pedicels subumbellate, numerous, 4-6 mm
long, hirsute; calyx lobes elliptic-oblong, 5-6 mm long, free, obtuse, strongly im-

bricate, entire, venose, hirsute externally, glabrous within; corolla orange with

yellow, about 10 mm long, erect, not spurred or saccate at base, the tube glabrous

externally, with a conspicuous hairy ring within at insertion of filaments, about

4 mm wide, the throat contracted, about 3.5 mm wide, the limb terminal, narrow,

regular; ovary densely pubescent; style pubescent; disk reduced to a posterior,

flesliy, glabrous gland.

Typk: La Obrel, Dei>t. Santander, Colombia, Kalhreyer 882 (B).

Ranok: Eastern Cordillera of Colombia, at 2,400 to 2,700 meters elevation.

Additional specimens examined: Type collection (K). Prov. OcaiSa, Dept.

Norte de Santander, Schlim 340 (K). ?Batatal, Dept. Santander, Kalhreyer 897

(K).

The last specimen cited may represent a recognizable variety. Its characters

are not included in the above description.

Fritsch in his original description placed this species in the section Gasteranthua,

but the corolla is entirely at variance with the species of that group. The rela-



MORTON—A REVISION OF BESLERIA 457

tionship to B. heterosepala of the section Eubesleria is very close indeed, both In

appearance and technical characters. The two species differ chiefly in the shape

of the calyx lobes.

100. Besleria longipedunculata Britt. Bull. Torrey Club 37: 69. 1900.

Besleria aurantiaca Fritsch, Med. Rijks. Herb. Leiden 29; 51. 191t>.

Young stems strigose, soon glabrous; petioles up to 4 cm long; leaf bladea

elliptic, up to 32 cm long and 13 cm broad, membranous, remotely denticulate,

broadly cuneate at base, strigose on the midrib and veins beneath, the primary

veins 7-11 pairs; peduncles up to 20 cm long; pedicels stout, up to 4 cm long;

calyx 12-15 mm long, coriaceous, the lobes strongly mucronate, united to middle;

corolla red, the tube about 20 mm long, fleshy, glabrous, the throat glandular-

pilose within, the limb slightly bilabiate, 15-16 mm wide, the lobes broadly

spreading; ovary glabrous; disk annular.

Type: Mapiri, Bolivia, Rusby 2436 (Y).

Range: Bolivia, at 850 to 1,500 meters elevation.

Additional specimens examined: Type collection (P, W). Hacienda Simaco,

Buchiien 5556 (W, Y), 5557 (W). San Carlos, Buchtien 1341 (G, S, W). Hacienda

Casana, Buchiien 7482 {B, W). Without special locality, Bang 2539 (W, Y).

101. Besleria lutea L. Sp. PI. 619. 1753.

Eriphia jamaicensis Roem. & Schult. Syst. Veg. 3: 337. 1818.

Eriphia lutea Raf. Sylv. TeUur. 77. 1836.

Eriphia pallida Raf. loc. cit.

Besleria berteriana DC. Prodr. 7: 538. 1839.

Besleria imrayi Hook, in Bot. Mag. Curtis 104: pi 6S41. 1878.

Besleria lutea var. vulgaris Urban, Symb. Antill. 2: 347. 1901.

Besleria lutea var. alpestris Urban, op. cit. 348.

Besleria lutea var. brevipes Urban, loc. cit.

Besleria lutea var, intermedia. Urban, loc. cit.

Besleria lutea var. imrayi Urban, loc. cit.

Besleria lutea var. vincentina Urban, loc. cit.

Besleria lutea var. leucantha Urban, op. cit. 8: 644. 1920.

Shrub or tree, 1-7 m high, erect or rarely scandent; stems glabrous and shining

at maturity; leaf blades ovate or elliptic-oblong, up to 20 cm long and 9 cm wide,

«uneate or rounded at base, short-petiolate or subsessile, serrate, glabrate above,

strigiUose beneath at least on the veins, the primary veins about 9 pairs; common
peduncle very short or usually obsolete, the ped'cels few. 3-20 mm long; calyx

lobes connate for two thirds their length or more, about 10 mm long, glabrate,

mucronate; corolla yellow or rarely white, 15-20 mm long, erect, not saccate at

base, a little ventricose, contracted in throat, the limb terminal, small, the lobea

subequal, 2-3 mm long; androecium glabrous; ovary and style glabrous; disk

annular, glabrous; berry red, enclosed within calyx.

Type: West Indies.

Range: Cuba, Haiti, Jamaica, and Lesser Antilles.

This species is so common and well known that it has not seemed worth while

to cite the numerous specimens examined. The various varieties described by

Urban are local in distribution. Most distinct is var. imrayi, of Dominica and

Martinique, by reason of its subsessile leaves. The white rather than yellow

flowers distinguish var. leucantha of Hispaniola (and Jamaica?). Typically, B.

lutea is a low shrub, but var. vincentina, of St. Vincent, is arborescent. The
pedicels are normally 1 to 2 cm long, but var. brevipes, from St. Lucia, is said

to have pedicels only 3 to 10 mm long. The leaf surface is glabrous or nearly so

in var. vulgaris, minutely strigillose in varieties alpestris and intermedia, from

Guadeloupe, Martinique, Dominica, St. Kitts, and Montserrat. Further collec-

tions are necessary to decide on the validity of these forms.
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102. Besleria insolita Morton, Phytologia 1: 153. 1935.

Stems terete, hirto-etrigose; petioles strigillose, up to 7 cm long; leaf blades

elliptic or elliptic-oblong, up to 25 cm long and 10 cm wide, cuneate at base, ser-

rate, strigillose beneath, primary veins 8-12 pairs; pedicels numerous, 12-15 mm
long, hirto-puberulous; calyx yellow, cylindric, 7-16 mm long, hirto-puberulous,

the lobes united two thirds their length; corolla ochroleucous, little longer than

calyx, glabrous, scarcely ventricose; ovary glabrous; disk annular, thin.

Type: French Guiana, Martin (K).

Range: British and French Guiana.

Additional specimens examined;
French Guiana: Without locality, Poiteau (K),

British Guiana: Holmia, Potaro River, BarlUtt 8743 (Y).

103. Besleria floribimda Fritsch, Repert. Sp. Nov. Fedde 18: 10. 1922.

Stems densely and persistently sericeous-tomentose; petioles sericeous, up to

1.8 cm long; leaf blades lanceolate, up to 11 cm long and 2.7 cm wide, cuneate

at base, membranous, entire, densely pilosulous above, sericeous-pilosulous be-

neath, the primary veins 8 or 9 pairs; peduncles erect, up to 4.5 cm long, densely

sericeous-pilose, the pedicels 2-4, slender, 1.2-2 cm long, densely pubescent;

calyx lobes free, ovate, about 4 mm long, obtuse, membranous, entire, pilosulous

in a median line, puberulous within; corolla light yellow, 22-27 mm long, strongly

oblique, spurred, the spur rounded, about 2.5 mm long, the tube evenly ampliate

upwardly, not ventricose, bearing a few scattered hairs externally, entirely gla-

brous within, not contracted at throat, the throat about 7 mm broad, the limb

terminal, about 11 mm wide, the lobes subequal; androecium glabrous; ovary
and style pilosulous; disk regular, annular, glabrous.

Type: Ocafia to Pamplona, Dept. Norte de Santander, Colombia, Kalbreyer

1062 (B).

Range: Colombia, at 1,500 to 1,800 meters elevation.

Additional bpecimens examined: Type collection (K). Soto, Schlim 1090

(B).

104. Besleria penduliflora Fritsch, Repert. Sp. Nov. Fedde 18: 9. 1922.

Stems densely and persistently sericeous; petioles 1.5-2.5 cm long, densely

sericeous; leaf blades narrowly elliptic, up to 14 cm long and 4.7 cm wide, cuneate

at base, membranous, saliently denticulate, persistently and densely pilosulous

on both surfaces, the primary veins 8 pairs; common peduncles very slender,

5-7 cm long, pendent, densely appressed-pilosulous, the pedicels one or two,

slender, about 3 cm long in flower, 4.5 cm long in fruit; calyx lobes free, lanceolate,

about 7 mm long, membranous, acuminate, entire, not venose, pilosulous exter-

nally, puberulous within, unequal, the posterior longer and narrower, deflexed;

corolla light yellow, 35-40 mm long, strongly oblique in calyx, spurred at base,

the spur rounded, about 3 mm long, the tube gradually ampliate upwardly but
not at all ventricose, very sparingly' pilosulous externally and within throat, the
throat not contracted, about 1 cm wide, the limb about 15 mm broad, the lobes a

little unequal; androecium glabrous; ovary and style pilosulous; disk annular,

regular, glabrous.

Type: Roraima, Venezuela, Ule 8751 (B).

Range: Venezuela, at 1,600 meters elevation.

106. Besleria pendula Hanst. Linnaea 34: 333. 1865.

Stems densely brown-strigose; petioles up to 3.5 cm long, brown-strigose; leaf

blades lanceolate, up to 11 cm long and 3 cm wide, membranous, cuneate at base,

minutely denticulate or subentire, sparsely strigose above, sparsely strigose

beneath, especially on the veins, the primary veins 4 or 5 pairs; common peduncles
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very slender, up to 10 cm long, Btrigose, pendent, the pedicels few to many, very

slender, in anthesis about 2 cm long, strigose; calyx lobes ovate, 3-3.5 mm long,

obtuse, membranous, entire, sparingly pilose at base only; corolla 17-24 mm long,

strongly oblique, spurred at base, the spur rounded, 2-3 mm long, the tube evenly

ampliate upwardly, glabrous externally, puberulous within throat, the throat not

contracted, about 8 mm wide, the limb small, nearly regular; stamens exserted;

anthers connate; ovary and style pilosulcus; disk annular, regular, glabrous.

Type: M^rida, Venezuela, Moriiz 1135 (B).

Range: Venezuela.

Additional specimens examined: Type collection (G, K). Caracas, Linden

299 (K). Lagunetas, between Trujillo and San Ldzaro, Jahn 101 (W).

106. Besleria corallina Fritsch, Repert. Sp. Nov. Fedde 18: 13. 1922.

Stems densely tomentose; petioles up to 13 mm long, tomentose; leaf blades

elliptic-oblong, up to 25 cm long and 9 cm wide, membranous, cuneate at base,

dentate-serrate, tomentulose beneath on the veins, the primary veins 9-11 pairs;

common peduncle elongate, 8-17 cm long, tomentose, the pedicels numerous, sub-

corymbosc, up to 15 mm long, pilosulous; calyx lobes broad, about 7 mm long,

unequal, pilose on both sides, incised-serrate, the posterior reflexed; corolla

scarlet, 15-17 mm long, spurred at base, the spur rounded, 2 mm long, the tube

ventricose upwardly, densely pubescent externally, glabrous within, contracted at

throat, the limb terminal, regular; androecium glabrous; ovary and style glabrous;

stigma bilobed; disk semi-annular, pubescent.

Type: Cerro de Ponasa, Dept. Loreto, Peru, Ule 6671 (B).

Range: Loreto, Peru, at 100 to 1,200 meters elevation.

Additional specimens examined: Rio Santiago, above Pongo de Manseriche,

Dept. Loreto, Tessmann 3720 (B); Mexia 6226 (F, W, Y). Rio Marafion, Spruce

40 (K).

107. Besleria corallinoides Fritsch, Repert. Sp. Nov. Fedde 18: 11. 1922.

Stem lanate-tomentose; petioles long-villous, up to 3 cm long; leaf blades elliptic-

oblong, nearly 30 cm long and 10 cm wide, dentate-serrate, acute, long-attenuate

at base, tomentulose beneath especially on the veins; peduncles tomentulose;

pedicels numeroiis, subcorymbose, less than 10 mm long, pilosulous; calyx about

10 mm long, the lobes broad, acutish, conspicuously puberulous on both sides,

dentate, green; corolla about 20 mm long, externally puberulous, subcalcarate at

base, moderately ventricose upwardly, glabrous within, the limb terminal, small;

filaments sparsely pubescent; anthers hairy; ovary glabrous or nearly so; disk

thin, annular, much enlarged posteriorly, glabrous.

Type; Rio Pilat6n, Ecuador, Sodiro 119/55 (B).

Range: Ecuador, at 400 to 800 meters elevation.

Additional specimen examined: Zatzayacu, Prov. Napo-Pastaza, Meo^ia

7082 (W).

The original description contains several inaccuracies, which are corrected in

the above description. In general aspect the species strongly suggests Besleria

sylvarum, which is undoubtedly its closest relative.

108. Besleria sylvarum Morton, sp. nov.

Caules et petioli densissime tomentosi ; lamina foliorum oblanceolata vel oblonga,

acuta vel acuminata, basi in petiolum decurrens, membranacea, grosse serrata,

supra glabra, subtus imprimis in venis appresso-pubescens; pedunculus communis
elongatus tomentosus, pedicellis numerosis umbellatis subtomentosis; calycis lobi

ovati acutiusculi imbricati subaequales, paullo denticulati, utrinque parce puber-

uli; corolla in calyce horizontalis, basi calcarata, late ventricosa, externe molliter

pubescens, limbo terminali; ovarium glabrum; discus in glandulam posticam

puberulam vix bilobam reductus.
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Herb up to 25 cm high, the stems fleshy, about 4 mm in diameter, densely

tomentose; petioles up to 2 cm long, subtomentose; leaf blades oblanceolate to

oblong, up to 15 cm long and 7 cm wide, acute or short-acuminate, narrowed

and decurrent at base, membranous, coarsely serrate except at base, green and

glabrous above, paler beneath, appressed-pubescent, especially on the veins, the

primary veins 9 or 10 pairs; common peduncle up to 7 cm long, tomentose, the

pedicels numerous, subumbellate, 7 mm long or less, subtomentose, thick, dilated

at apex; calyx lobes ovate, about 5.5 mm long and 4 mm wide, imbricate, sub-

equal, connate at base for 1 mm, aeutish, a little denticulate, green, sparsely

puberulous on both sides; corolla 12-15 mm long, horizontal in calyx, spurred

posteriorly at base (the spur rounded, 2 mm long), the tube strongly ventricose,

becoming 9 mm wide, soft-pubescent externally, glabrous within, the throat

contracted, about 3.5 mm wide, the limb terminal, 5 mm wide, the lobes suberect,

equal, transversely oblong, about 1 mm long and 2.5 mm wide, glabrous on both

sides, not ciliate; filaments inserted about 4 mm above base of corolla, free,

glabrous, not contorted; anthers connate; ovary and style glabrous; etignm

bilobed; disk reduced to a puberulous, scarcely bilobed, posterior gland.

Type in the herbarium of the Naturhistoriska Rijksmuscet, Stockholm, collected

in virgin forest at La Costa, District of EI Tambo, Department of El Cauca,

Colombia, altitude 1,000 meters, Aug. 2, 1936, by Kjell von Sneidern (no. 957).

Range: Colombia.

Additional specimens examined: Same locality, Sneidern 481 (S), 956 (S),

970 (S).

109. Besleria crenata Morton, sp. nov.

Caules et petioli hirsuti; lamina foliorura elliptica, acuta, basi cuneata, gro»«»«

crenata, supra glabrata, subtus hirsuta; pcdunculus communis crassus elongatua

pllosus, pedicellis umbellatis crassis; calycis lobi inaequales, anteriores ovati acuti,

lateralcs latiores, posticus suborbicularis rotundatus, omnes virides, fere liberi,

evldenter dentati, utrinque pilosi; corolla coccinea, basi lutea, in calyce horizon-

talis, baai calcarata, sursum ventricosa, limbo terminali; ovarium glabrum; discui

annularis, postice crassior, puberulus.

Sterna fleshy, fistulose (?), densely hirsute upwardly, glabrescent below; petioles

short, 1-1.5 cm long, hirsute; leaf blades elliptic, up to 15 cm long and 6 cm wide,

acute, cuneate at base, coarsely crenate, glabrate above, hirsute beneath, espe-

cially on the veins, the primary veins about 9 pairs; common peduncle thick, up

to 8 cm long, pilose, the pedicels umbellate, about 5 mm long, thick, pilose; calyx

lobes green, spreading, nearly free, obviously dentate, pilose on both sides, ciliolate,

unequal, the anterior ovate, about 7 ram long, acute, the lateral broader, about

9 mm long, the posterior one euborbicular, rounded, about 11 mm long; corolla

scarlet, yellow at base, about 17 mm long, horizontal in calyx, fleshy, spurred at

base (about 3 mm), ventricose upwardly, becoming 7 mm wide, denselj' pubescent

externally, the throat contracted, about 4 mm wide, the limb terminal, the lobes

erect, rounded, glabrous, about 2.5 mm long; anthers connate, the cells confluent;

ovary conic, glabrous; disk annular, thicker posteriorly, puberulous.

Type in the Kew Herbarium, collected at San Pablo, Department of Narifio,

Colombia, May 1876, by E. Andr6 (no. 3329).

Range: Department of Narifio, Colombia.

Additional specimen examined: Armada (?), Department of Narifio, Andri

K 1486 (K).

110. Besleria panamensis Morton, sp. nov.

Caules et petioli glabri; lamina foliorum ovalis obtusa, basi late et oblique

cuneata, denticulata, supra parce strigosa, subtus praecipue in venis strigillosa;

pedunculus communis elongatus puberulus, pedicellis umbellatis brevibus glabria;
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calycifl lobi liberi ovales imbricati inaequales venosi integri, externe glabri, intuB

plus minusve glandulosi; corolla magna, in calyce horizontalis, basi calcarata,

tubo glabro, Bursum ventricoso, in fauce contracto, limbo terminal!; ovarium

glabrum; discus postice crassior, villosus.

Stems fleshy, glabrous, about 1 cm in diameter; petioles thick, about 4 cm long;

leaf blades oval, very large, up to 25 cm long and 16.5 cm wide, obtuse, broadly

and obliquely cuneate at base, denticulate, green above, sparsely strigose, paler

beneath, strigillose, especially on the veins, the primary veins about 14 pairs;

common peduncle elongate, 13-14 cm long, puberulous, the pedicels numerous,

umbellate, up to 15 mm long, glabrous; calyx lobes unequal, the four larger oval,

obtuse, about 14 mm long, the posterior one concave, 11 mm long and 16 mm
wide, all free, oblique, imbricate, membranous, veiny, entire, glabrous externally,

sparingly or densely glandular within; corolla about 30 mm long, horizontal in

calyx, long-spurred at base (8 mm), the tube glabrous, 7 mm wide near base,

ventricose upwardly, becoming 14 mm wide, the throat contracted, 11 mm wide,

the limb terminal, the lobes small and broad; filaments about II mm long; ovary

glabrous; disk thickened posteriorly, villous.

Type in the U. S. National Herbarium, no. 1,081,657, collected in the Province

of Bocas del Toro, Panama, Apr. 22, 1921, by M. A. Carleton (no. 205).

111. Besleria imbricans Donn. Smith, Bot. Gaz. 25: 155. 1898.

Stems minutely puberulous, soon glabrous; petioles up to 4 cm long; leaf blades

elliptic, up to 23 cm long and 11 cm wide, cuneate and oblique at base, mem-

branous, entire, strigillose on the veins beneath, the primary veins 16 or 17 pairs;

common peduncle glabrous, about 8.5 cm long, the pedicels short, few; calyx lobes

orange, suborbicular, about 7 mm long, imbricate, membranous, glabrous, entire,

not ciliate, unequal; corolla scarlet, horizontal, 15 mm long, spurred, the spur

1.6 mm long, the tube fleshy, glabrous, ventricose upwardly, the throat contracted,

the limb small, terminal; androecium glabrous; ovary glabrous; disk pubescent,

enlarged posteriorly.

Type: Shirores, Talamanca, Prov. Lim6n, Costa Rica, Tonduz 9192 (W).

Range: Costa Rica, at 100 meters elevation.

Ilia. Besleria imbricans var. uncinata Morton, Field Mus. Publ. Bot. 18:

1152. 1938.

Differs from the typical variety in its smaller, serrate leaves, and longer, slightly

hooked spur.

Type: Las Vueltas, Tucurrique, Prov. Cartago, Costa Rica, altitude 900-1,000

meters, A. Tonduz (Herb. Nat. Cost. 13038) (W).

112. Besleria wendlandiana Hanst. Linnaea 34: 318. 1865.

Stems densely lanate-tomentulose; petioles tomentulose, up to 2 cm long; leaf

blades elliptic, up to 20 cm long and 9 cm wide, cuneate at base, serrate, lanate-

puberulous on the veins beneath, the primary veins about 13 pairs; common

peduncle elongate, up to 9 cm long, the pedicels numerous, about 1 cm long;

calyx green, the lobes ovate-lanceolate, 8-12 mm long in anthesis, up to 16 ram

long in fruit, callose-serrulate, sparsely pilosulous; corolla yellow, 18-23 mm
long, horizontal, spurred at base, the tube cylindric, not ventricose, externally

pilosulous, the limb terminal, 10 mm wide; ovary sericeous; disk villosulous,

thicker posteriorly.

Type: Turrialba, Prov. Cartago, Costa Rica, Wendland 922 (B).

Range: Costa Rica and Panama, at 900 to 2,400 meters elevation.

Additional specimens examined:

Costa Rica: Yerba Buena, Prov. Heredia, Standley & Valerio 49757 (W),

49788 (W), 49806 (W), 49813 (W), 50054 (W). El Mufieco, Prov. Cartago,

Standley & Torres 50989 (W). La Hondura, Prov, San Jos€, Standley & VoXzrio
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51798 (W). Pejivalle, Prov. Cartago, Siandley & Valerio 46867 (W). Cerros

de Zurqui, Prov. Heredia, Standley & Valerio 50289 (W). Cerro de las Cariciaa,

Prov. Heredia, Standley & Valerio 52016 (W). La Palma, Prov. San Jos^,

Piiiier, Herb. Nat. C. R. 690 (W). La Palma de San Ram6n, Prov. Alajuela,

Brenes 5740 (F), 13575 (F), 19007 (F).

Panama: Bajo Chorro, Prov. Chiriqui, Davidson 381 (F).

113. Besleria columbiana Morton, sp. nov.

Caiilcs et petioli inconspicue strigillosi; lamina foliorum elliptica acuminata,

basi cuneata, parum denticulata, merabranacea, supra glabra, subtus imprimis

in venis strigillosa; pedunculus communis elongatus gracilis glaber, pedicelUs

brevioribus glabris; calycis lobi liberi acuminati serrati, utrinque glanduloso-

pubescentes; corolla flava calcarata, in calyce horizontalis, externe sparse pilosa,

fauce aperta, limbo terminali; ovarium villosum; discus ad glandulam magnam
posticam villosam reductus.

Shrub up to 1 m high, sparingly branched, the stems slender, obscurely

quadrangular, about 3.5 mm in diameter, inconspicuously strigillose upwardly,

glabrous and shining below; petioles up to 3 cm long, strigillose; leaf blades

elliptic, up to 13 cm long and 5 cm wide, acuminate, cuneate at base, inconspicu-

ously denticulate, glabrous above, strigillose beneath, especially on the veins, the

primary veins about 8 pairs; common peduncle about 6.5 cm long, slender,

glabrous, the pedicels up to 10 mm long, slender, nearly glabrous; calyx lobes

free, 6-7 mm long, acuminate, serrate, glandular-pubescent on both sides; corolla

pale yellow, 16-20 mm long, horizontal in calyx, spurred at base (3.5 mm), the

tube gradually enlarged upwardly, sparsely pilose externally, the throat open,

about 7 mm wide, the limb terminal, the lobes 2-3 mm long, rounded, spreading,

glabrous; anthers connate; ovary villous; style pubescent; disk reduced to a large,

villous, posterior gland.

Type in the Kew Herbarium, collected above Pipulquer, on the western slopes

of the West Andes of Tuquerres, Department of Narifio, Colombia, in dense,

wet forests, altitude 1,500-1,700 meters, by F. C. Lehmann (no. 5157).

113a. Besleria columbiana var. arg^ta Morton, var. nov.

A var. typica foliis serratis, corollis longe calcaratis, calcare ca. 6 mm longo

differt.

Differs from the typical variety in its serrate leaves and long-spurred corolla

(the spur 6 mm long)

.

Type in the Kew Herbarium, collected at San Jor6, Department of Antioquia,

Colombia, altitude 2,100-2,400 meters, Mar. 23, 1880, by W. Kalbreyer (no.

1609). Duplicate in the Berlin Herbarium.
This specimen was identified and reported by Fritsch as B. calceolus Fritsch,

which bears a habital resemblance but differs strongly in characters of calyx and
corolla,

114. Besleria rupestris Morton, Proc. Biol. Soc. Washington 48: 57. 1935.

Scandent shrub, 0.6-1.5 m high; stems densely lanate-tomentose when young,
4-5 mm thick; petiole 1-1.5 cm long, lanate-tomentose; leaf blades oblong-

lanceolate, up to 21 cm long and 7.5 cm wide, membranous, cuneate at base,

crenate-serrate, puberulous above, soon glabrate, puberulous beneath, especially

on the veins, the primary veins 9-15 pairs; conunon peduncle 6-7.5 cm long,

puberulous, the pedicels subumbellate, few or many, about 6 mm long, glabrous;

calyx lobes free, unequal, the anterior ovate-lanceolate, 8 mm long, the lateral

ovate, 7 mm long, the posterior lanceolate, deflexed, 6.5 mm long, all membran-
ous, acuminate, sharply serrate, sparsely pilose externally, glabrous within;

corolla yellow, with conspicuous maroon spots on the tube and lobes, 22-32 mm
long, horizontal in calyx, spurred at base, the spur rounded, 2-3 mm long, the
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tube gradually enlarged (becoming 6-8 mm wide) but not ventricose, externally

Bparsely pilose, glabrous within, the throat not contracted, the limb terminal, a

little bilabiate, 10-16 mm wide; androecium glabrous; ovary villous; style

pubescent; stigma bilobed; disk reduced to a thick, puberulous, posterior gland.

Type: Valley of Pastaza River, Prov. Tungurahua, Ecuador, Hitchcock 21820

(W).

Range: Colombia, Ecuador, and Peru, at 1,300 to 1,900 meters elevation.

Additional specimens examined:

Colombia: La Costa, Dept. El Cauca, Sneidern 910 (S).

Peru: Enenas, Dept. Junfn, Killip & Smith 25759 (W). Puente Durand to

Exito, Dept. HuAnuco, Mexia 8237 (W).

The original material on which this six-cies was based was hmdequate and did

not allow a proper diagnosis of the corolla. The von Sneidern and Mexia speci-

mens cited are superior in every respect.

115. Besleria acropoda Donn. Smith, Bot. Gaz. 64: 240. 1912.

Shrub with terete sparsely strigillose stems; petioles strigillose, 1-2 cm long;

leaf blades elliptic, the larger 11 cm long and 5.5 cm wide, abruptly acuminate at

apex, attenuate and decurrent at base, membranous, deeply serrate, glabrous

above, strigillose on the veins beneath, the primary veins about 8 pairs; common

peduncles axillary but subterminal by reduction of the main axis, 1.8-2.3 cm long,

glabrous, the pedicels umbellate, few, about 1 cm long, glabrous; calyx lobes ovate-

lanceolate, unequal (the larger 14 mm long), free, entire, membranous, oblique,

sparsely pilosulous on both sides; corolla yellow, 23-30 mm long, horizontal,

strongly spurred (the spur 3 mm long or more), the tube ampliate upwardly, a

little ventricose, sparsely pilosulous externally, the limb bilabiate, 15 mm wide,

the lobes spotted with purple; ovary glabrous; disk enlarged posteriorly, pubescent.

Type: Tsaki, Talamanca, Prov. Lim6n, Costa Rica, Tonduz 9554 (W).

Range: Costa Rica, at 200 meters elevation.

116. Besleria gibbosa (Poepp.) Hanst. in Mart. Fl. Bras. 8 ': 421. 1864.

Hypocyrta gibbosa Poepp. Nov. Gen. & Sp. 3: 3. pi 202. 1845.

Herb witli quadrangular strigose stems; petioles 1.5-5 cm long, strigose; leaf

blades broadly elliptic, up to 20 cm long and 10 cm wide, attenuate at base, thin-

membranous, denticulate, thinly strigose on both sides, the primary veins about

9 pairs; common peduncle obsolete, the pedicels few or many, crowded, not over

8 mm long; calyx lobes ovate-oblong, 4.5 mm long, free, not imbricate, acute,

entire, bearing a few long hairs externally, glabrous within; corolla white, 24-30

mm long, horizontal, spurred at base (the spur acute), the tube 4-7 mm broad

at middle, sparingly pilosulous externally, glabrous within, the throat a little

amphate, 6-8 mm wide, the limb terminal, the lobes subequal; filaments slightly

puberulcus; ovary and style glabrous; disk reduced to a glabrous, fleshy, posterior

gland.

Type: Ega, Brazil, Poeppig (photograph, W).

Range: Amazonian Brazil.

Specimen examined: Paranagua, Rio JuruA, State of Amazonas, Krukoff

4654 (Y).

117. Besleria flava Morton, sp. nov.

Caules et petioli strigosi; lamina foliorum elliptica, acuminata, basi cuneata,

minute denticulata, utrinque parce strigosa; pedicelli numerosi pilosi; calycis lobi

oblongi obtusi membranacei, utrinque puberuli; corolla flava horizontalis, breviter

calcarata, perspicue ventricosa, externe glabra, intus in fauce glandulosa; ovarium

glabrum; discus semiannularis, plus minus in glandulas duas divisus.

Herb 30-60 cm high, the stems terete, strigose; petioles 15 mm long, strigose;

leaf blades elliptic, up to 9 cm long and 4 cm wide, acuminate, obliquely cuneate
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at base, minutely denticulate, green and sparsely strigose above, paler beneath,

strigose especially on the veins, the primary veins about 9 pairs; common peduncle

obsolete, the pedicels numerous, up to 9 mm long, pilose; calyx lobes oblong, 5 mm
long, obtuse, membranous, scarious-marginate, puberulous on both sides, ciliolate;

corolla yellow, about 16 mm long, short-spurred (1-1.5 mm), horizontal in calyx,

glabrous externally, the tube conspicuously ventricose, 5 mm wide, the throat

contracted, 4 mm wide, sparsely glandular within, the limb terminal, the lobes

small, 1.5 mm long, obtuse; androecium glabrous, the filaments long, about equal-

ing the corolla; ovary glabrous; disk, glabrous, semiannular, more or less divided

into two glands.

Type in the U. S. National Herbarium, no. 1,081,355, collected in forest at

Quebradas Sccas, Department of Alta Verapaz, Guatemala, altitude 850 meters,

June 1, 1920, by Harry Johnson (no. 283).

Range: Guatemala, at low elevations.

Additional specimens examinfd: Finca Sepacuit^, Cook & Griggs 556 (W).

Between Sepacuitd and Secanqufm, Pitlicr 318 (W).

118, Besleria herbacea Morton, sp. nov.

Caules crassi, apicem versus perspicue hirsuti; petioli hirsutuli, demum gla-

brescentes; lamina foliorum elliptica acuta, basi cuneata, membranacea, serrata,

supra strigosa, subtus imprimis in venis hirsuta; pedunculus communis nullus,

pedicello solitario axillari hirsuto; calycis lobi inaequalea, anteriores ovato-Ianceo-

lati horizontales, laterales ovato-lanceolati erecti, posticus minor lanceolatus

reflexua, omnes liberi imbricati integri, externe pi'osi, intus glabri; corolla magna,
in calyce horizontalis, basi postice calcarata, tubo piloso, supra basin contracto,

turn abrupte dilatato ct deflexo, in fauce non contracto, limbo terminali amplissimo

bilabiato; ovarium pilosum; discus in glandulam posticam bilobam parce pilosulam

reductus.

Herb about 30 cm high, the stems fleshy, 4-5 mm in diameter, conspicuously

hirsute towards apex; petioles up to 4.5 cm long, hirsutulous, at length glabrescent;

leaf blades elliptic, up to 12.5 cm long and 6.3 cm wide, acute, cuneate at base,

membranous, serrate except at base, green above, strigose (the hairs long, hyaline,

flaccid, many-celled), paler beneath, hirsute, especially on the veins, the primary
veins about 6 pairs; common peduncle none; pedicel solitary, axillary, up to

4.5 cm long, hirsute; calyx lobes unequal, the anterior horizontal, ovate-lanceolate,

about 16.5 mm long and 6.5 mm wide, the lateral ovate-lanceolate, erect, about
16 mm long and 6 mm wide, the posterior one lanceolate, about 11.5 mm long and
4.6 mm wide, all imbricate at base, free, entire, pilose externally, glabrous within;

corolla 35 mm long, horizontal in calyx, spurred posteriorly at base (the spur

rounded, about 5 mm long), the tube pilose externally, about 11 mm wide near

base, upwardly contracted und about 6 mm wide, then very abruptly dilated and
deflexed, the throat not contracted, 25 mm wide, pilosulous within, the limb
terminal, very wide (at least 35 mm), bilabiate, the lobes rounded, the lower 15 mm
long and at least 13 mm wide, the lateral a little smaller, the upper smaller than
the lateral; filaments free, glabrous, inserted about 12 mm above base of the

corolla (i. e. in the contracted part); staminodium glabrous, linear-subulate,

6.6 mm long, inserted at the base of the spur; anthers connate, the cells confluent;

ovary pilose; style pilose, about 29 mm long; stigma bilobed; disk reduced to a
posterior, bilobed, pilosulous gland, about 1.5 mm high and 3.5 mm wide; lamellae

of the placentae ovuliferous only on the inner surface.

Type in the herbarium of the Naturhistoriska Rijksmuseet, Stockholm, collected

at La Costa, District of El Taoabo, Department of El Cauca, Colombia, altitude

800 meters, in virgin forest, July 3, 1936, by Kjell von Sneidern (no. 762) . An
additional specimen was collected by Sneidern at the same locality (no. 793).
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119. Begleria salicifoUa Fritsch, Oesterr. Bot. Zeitschr. 62: 407. 1912.

Herb with scandent, unbranched subterete steins, subappressed-pubescent

toward apex; petioles slender, 1-2 cm long, strigillose; leaf blades linear-lanceolate,

4-8 cm long, 7-15 mm wide, attenuate at both ends, membranous, entire, con-

spicuously discolorous, glabrous above, strigose on the veins beneath, the primary

veins 3-5 pairs; common peduncle obsolete, the pedicels solitary or paired,

axillary, 3-4 mm long, strigose; calyx lobes linear-lanceolate, about 11 mm long,

free, membranous, acuminate, entire, sparsely strigillose externally, glabrous

within; corolla white or orange, erect or a little oblique, not spurred, the tube

about 12 mm long, deflexed and narrowed above base, slightly ampliate

upwardly, sparsely pilosulous externally, with a hairy ring within at insertion of

stamens, glandular-pilose upwardly within, constricted in throat, the limb

terminal, large, spreading, more than 16 mm wide, the lobes unequal, the two

posterior about 6 mm long, the others 8 mm long; filaments pilose at base; ovary

pilose; style puberulous; disk reduced to a thick, bilobed, glabrous, posterior

gland.

Type: Pamplona, Dept. Santander, Colombia, Scklim 1675.

Range: Eastern Cordillera of Colombia, at 1,200 to 3,000 meters elevation.

Specimens examined: Soto, Schlim 1088 (Br, K). Las Vegas, Dept. San-

tander, Killip & Smith 15961 (W).

I have not seen the type of this species, but the specimens cited seem obviously

referable here. Since Fritsch did not see any well-developed flowers, his descrip-

tion was necessarily inadequate.

120. Besleria princeps Hanst. Linnaea 34: 317. 1865.

Stems densely short-hirsute; petioles hirsute, 1-3.5 cm long; leaf blades elliptic,

up to 13 cm long and 6 cm wide, acute or short-acuminate at apex, rounded or

obtuse at base, entire, membranous, tuberculate above, the tubercles surmounted

by a long hair, soft-hirsute beneath, the primary veins 7-10 pairs; common
peduncle absent, the pedicels solitary, axillary, 2.5-4 cm long, pilose; calyx lobes

lanceolate, 15-17 mm long, long-acuminate, erect, nearly free, irregularly sharp-

serrate, densely sericeous-villous externally, glabrous within; corolla bright

orange, erect, not spurred or gibbous at base, the tube posteriorly about 15 mm
long, anteriorly about 20 mm long, 7-8 mm wide at middle, externally pilose, with

a dense hairy ring within near base, the throat oblique and densely pubescent

within, the limb bilabiate, widely spreading, 20-35 mm wide, the posterior lobes

about 1 cm long and wide, the lateral lobes about 15 mm long and 20 mm wide,

the anterior about 12 mm long and 14 mm wide, narrowed at base; filaments

and anthers densely pilosulous; ovary and style densely villous; disk annular,

low, glabrous.

Type: Costa Rica, Wendland 1273.

Range: Ccsta Rica, at 600 to 1,600 meters elevation.

Specimens examined: La Palma, Prov. San Jos6, Tonduz 7367 (F, G, W, Y);

M. Valeria 8 (F); Pittier 10181 (W). Pejivalle. Prov. Cartago, Lankester 832 (W).

La Hondura, Prov. San Jos6, M. Valeria 731 (F). San Crist6bal Road, Stork

2193 (F). La Estrella, Prov. Cartago, M. Valeria 1212 (F). El Copey, Prov.

San Josd, Stork 1636 (F). San Antonio de San Ram6n, Prov. Alajucla, Brenes

5668a (F). Vara Blanca de Sarapiqui, Prov. Alajuela, Skutch 3271 (W). With-

out specific locality, Brenes 3997 (F), 5638 (F).

121. Besleria barbensis Hanst. Linnaea 34: 319. 1865.

Herb, 1-1.2 m high; stems angled, sparingly strigose; petioles 2-2.5 cm long;

leaf blades broadly elliptic, the largest 15 cm long and 8.5 cm wide, short-acumi-

nate, obtuse or cuneate at base, oblique, membranous, irregularly serrate, sub-

strigose on the veins beneath, the primary veins 12 or 13 pairs; common peduncle
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absent, the pedicels solitary, axillary, 1.5-2 cm long, sparingly pilosulous; calyx

lobes ovate, 12-15 nim long, free, sharply serrate, sparsely pilosulous externally,

puberulous within; corolla orange, erect, not spurred or saccate at base, the tube

about 15 mm long, 8 mm wide, sparsely pilose externally, glabrous within, the

limb bilabiate, the lobes spreading, the largest 9 mm long and broad; androeciura

glabrcus; ovary pilose at apex; disk annular, thick, glabrous.

Type: Volcdn de Barba, Prov. Heredia, Costa Rica, Hoffmann 45.

Range: Central Costa Rica, at middle elevations.

Specimens examined: Las Nubes, Prov. San Josd, Standley 38549 (W).

Irazu, Prov. Cartago, Tonduz 4309 (W), Turrialba, Prov. Cartago, PUiier (Y).

122. Besleria seitzii Krug and Urban, Notizbl. Bot. Gart. Berlin 1 : 325. 1897.

A branched shrub with whitish, terete, glabrate stems, sparingly substrigose

toward apex; petioles short, 12 mm long or less, strigose; leaf blades narrowly

elliptic, small, 3-8 cm long, 1.5-2.5 cm wide, attenuate at base, membranous,

coarsely dentate, glabrous above, sparingly strigose on the veins beneath, the

primary veins 5-7 pairs; common peduncle entirely absent, the pedicels solitary,

axillary, 13-16 mm long, slender, substrigose; calyx lobes lanceolate, slightly

unequal, 10-13 mm long, including the long, filiform tip, membranous, free, entire,

sparsely pilosulous externally, glabrous within; corolla white, strongly oblique,

saccate at base posteriorly, the tube slender, 17 mm long, about 3 mm wide at

middle, glabrous without and within, a little ventricose upwardly, not contracted

in throat, the limb terminal, bilabiate, 18 mm wide or more, the lobes widely

spreading, unequal, the larger about 9 mm long; androecium glabrous; ovary and
style glabrous; disk angular, glabrous.

Type: Kings Bay, Tobago, Seitz 13.

Range: Tobago.

Specimens examined: Easterfield, Broadway (G, W). Main Ridge, Broads

way (S). Great Dog River, Eggers 5786 (W). Caledonia, Broadway (G).

123. Besleria crassa Morton, sp, nov.

Caules et petioli fere omnino glabri; lamina foliorum elliptica crassa, basi

cuneata, Integra, omnino glabra, utrinquc verruculosa; pedicelli pauci glabri;

calycis lobi orbiculares imbricati undulati, non nervosi, utrinque glabri; corolla

aurantiaco-rubra, obliqua ecalcarata, vix ventricosa, utrinque glabra, limbo ter-

minali bilabiate, lobis magnis patentibua ciliatis undulatia; ovarium glabrum;

discus annularis glaber.

Low shrub 15-60 cm high, the stems not branched, terete, almost entirely

glabrous; petioles 5-8 mm long, glabrous; leaf blades elliptic, 5-8 cm long, 2.5-4.5

cm wide, crmeate at base, entire, glabrous on both sides, verruculose, the pri-

mary veins obscure, 4 or 5 pairs; common peduncle obsolete, the pedicels few,

glabrous, about 10 mm long; calyx lobes orbicular, 8 mm long, imbricate, undu-
late, not veiny, glabrous on both sides; corolla orange-red, about 20 mm long,

oblique in calyx, not spurred at base, the tube about 5 mm wide, scarcely ventri-

cose, glabrous on both sides, the throat not contracted, the limb terminal, bila-

biate, about 16 mm wide, the lobes very large, the larger 7 mm long and 12 mm
wide, the smaller 4 mm wide and long, all ciliate, undulate; androecium glabrous;

ovary glabrous; style sparsely pilosulous; disk annular, glabrous.

Type in the Berlin Herbarium, collected between Medellln and Nare, Rfo

Guatap6, Department of Antioquia, Colombia, altitude 2,100-2,250 meters, Feb,

25, 1880, by W. Kalbreyer (no. 1447). DupUcate at Kew.

124. Besleria longipes Urban, Repert. Sp. Nov. Fedde 17: 165. 1921.

Stems subquadrangular, appressed-pubescent
;
petioles 5-11 cm long; leaf blades

elliptic-oblong, 15-27 cm long, 7.5-12 cm wide, dentate, obtuse and strongly
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oblique at base, thin-membranous, conspicuously pellucid-punctate, glabrate

except for the puberulous veins beneath, the primary veins 10-12 pairs; common
peduncle obsolete, the pedicels 2-4, in flower about 1 cm long, sparsely pilosulous;

calyx lobea oblong-lanceolate, 15-18 mm long, acuminate, free, membranous, en-

tire, slightly mucronate, sparingly pilosulous externally, glabrous within; corolla

greenish-yellow, 35-40 mm long, not spurred, a little saccate at base posteriorly,

the tube strongly curved downward, not ventricose, glabrous on both sides,

strongly ampliate upwardly, the throat not contracted, the limb bilabiate, 20-27

mm wide, the lobes strongly unequal; ovary slightly pilosulous at apex; disk semi-

annular, glabrous.

Type: St. Anns, Trinidad, Broadway 3185.

Range: Trinidad.

Specimens examined: Maracas Road, Broadway 6737 (W), 7247 (F, S), 7389

(S), s. n. (S). Mount Tocuche, Brition, Hazen & Mendelson 1279 (Y). Dibe

Valley, Brilion, Hazen & Mendelson 1750 (Y). Without locality, Fendler 507 (K),

fide Britton.

125. Besleria labiosa Hanst. Linnaea 34: 324. 1865.

Stems sericeous toward apex; petioles sericeous, up to 4 cm long; leaf blades

oblong-ovate, up to 20 cm long and 9.3 cm wide, rounded or obtuse at base, thin-

membranous, deeply and irregularly serrate, sparingly pilosulous above, puber-

ulous on the veins beneath, the primary veins 10 or 11 pairs; pedicels glabrate,

about 7 mm long; calyx lobes suborbicular, 8-9 mm long, rounded, slightly

mucronate belcw apex, glabrate; corolla yellow, a little saccate at base posteriorly

but scarcely spurred, the tube 25 mm long, about 8 mm wide, erect at base,

decurved upwardly, glabrous externally, lacking a hairy ring within, not ventri-

cose, the throat a little enlarged, pubescent within, the limb bilabiate, the three

lower lobes over 1 cm long, the two upper about 6 mm long; androecium glabrous;

ovary minutely puberulous at apex; disk annular, glabrous.

Type: Caracas, Venezuela, Gollmer (B).

Range: Venezuela.

Additional specimen examined: Caracas, Moritz 1725 (B).

126. Besleria calcarata H. B. K. Nov. Gen. & Sp. 2: 399. 1817.

Gasteranthus pilosus Benth. Plant. Hartw. 233. 1846.

Besleria sodiroana Fritsch, Repert. Sp. Nov. Fedde 18: 12. 1922.

Stems slender, hirsute; petioles hirsute, up to 5 cm long; leaf blades elliptic,

4-12 cm long and 1.8-6.2 cm wide, serrate almost to base, cuneate at base, mem-
branous, conspicuously hirsute on both sides, the primary veins 14r-19 pairs;

common peduncle glabrous or nearly so, up to 6 cm long, the pedicels umbellate or

subcorymbose, glabrous, 5-6 mm long; calyx lobes lanceolate, 5-7 mm long, mem-
branous, hirsute, denticulate; corolla orange-scarlet, horizontal, about 15 mm
long, spurred at base, sparingly pilose, the limb lateral; ovary with a few hairs

near apex; disk a bilobed, posterior, glabrous gland.

Type: La Pamilla, Quindfu Andes, Humboldt & Bonpland.

Range: Colombia and Ecuador, at 1,200 to 1,600 meters elevation.

Colombia: Pusuquer, West Andes of Tuquerres, Dept. Narifio, Lehtnann

6846 (F, K, W).
Ecuador: San Florencio, Sodiro 119/53 (B), type of B. sodiroana, 119/52

(B); Andr6 K1493 (F, K, Y). Tandagd, Prov. Pichincha, Heilborn 772 (S).

I have not seen the type of this species, but these specimens agree with the full

description. I have not been able to follow Fritsch in separating B. sodiroana.

The distinctions given do not seem to hold in the material at hand.

The following specimens, cited by me several years ago as B. quitensis, are prob-

ably referable to B. calcarata, rather than to B. quitensis. At that time I had not

Been any material of the latter species.
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Colombia: Armada, Dept. Narifio, Andri 3418 (K, Y), 1492 (K). Altaquer,

Dept. Narifio, Andri K1490 (K). R{o Cuaiquer, Dept. Narifio, Andri K1491 (K).

Ecuador: San Pablo, ilndr^ K1487 (K). Mindo, ^ndr^ K1489 (K). Cora-

B^n, Prov. Pichincha, Andri K1488 (K).

127. Besleria quitensis (Benth.) Hanst. Linnaea 34: 334. 1865.

Gasteranthus quitensis Benth. PI. Hartw. 233. 184C.

Stems slender, hirsute; petioles hirsute, up to 4 cm long; leaf blades elliptic,

up to 10 cm long and 3.5 cm wide, serrate almost to base, cuneate at base, mem-
branous, sparsely hirsute on both sides, the primary veins about 15 pairs; common
peduncle glabrous, 5-6 cm long, the pedicels glabrous, subumbellate, about 5 mm
long; calyx lobes lanceolate, about 10 mm long, acuminate, membranous, sparingly

denticulate, nearly glabrous; corolla horizontal, about 15 mm long, short-spurred

at base, sparingly pilose, the lirab lateral; ovary with a few hairs near apex; disk

a bilobed posterior glabrous gland.

Type: Nanegal, Ecuador, Hartweg (K).

Range: Ecuador.

Additional specimen examined: Andes of Quito, Jameson (K).

128. Besleria calceolus Fritsch, Repert. Sp. Nov. Fedde 18: 12. 1922.

Perennial herb; stem slender, inconspicuously strigillose toward apex; petioles

2-4 cm long; leaf blades narrowly or broadly elliptic, up to 18 cm long and 8 cm
wide, cuneate at base, membranous, conspicuously but remotely dentate, glabrous

above, strigillose on the veins beneath, the primary veins 9 or 10 pairs; common
peduncle glabrous, up to 9 cm long, the pedicels subcorymbose, glabrous, 5-13 mm
long; calyx lobes green, ovate-lanceolate, about 6 mm long, free, acuminate,

entire, sparsely pilosulous; corolla cinnabar-red, horizontal, abo\it 22 mm long,

sharply spurred at base, the tube conspicuously ventricosc upwardly, sparingly

pilosulous, the limb small, lateral; ovary with a few hairs toward apex; disk

reduced to a bilobed, posterior, glabrous gland.

Type: Montafia de Canelos, Ecuador, Spruce 5069 (B).

Range: Ecuador.

Additional specimens examined: Type collection (G, K).

129. Besleria timida Morton, Proc. Biol. Soc. Washington 48: 56. 1935.

Stems slender, strigillose; petioles up to 3 cm long; leaf blades elliptic-lanceolate,

up to 9 cm long and 3 cm wide, membranous, attenuate at base, minutely dentic-

ulate, strigillose on the veins beneath, the primary veins 6 or 7 pairs; common
peduncle thick, glabrous, up to 6 cm long, the pedicels umbellate, glabrous, about

4 mm long; calyx lobes ovate, about 3.5 mm long, free, rounded, a little mucronate,

densely glandular-pubescent, erose, ciliate; corolla orange, about 16 mm long,

horizontal, long-pilose, spurred (2 mm), the tube becoming 10 mm wide, the

throat lateral, about 6 mm wide; ovary puberulous; disk annular, enlarged poster-

iorly, pubescent.

Type: Coraz6n (?), Prov. Pichincha, Ecuador, Andri K1497 (K).

Range: Ecuador.

Additional specimen examined: Balsapamba, Prov. BoHvar, ^ndr^ 4876 (K).

130. Besleria venusta Morton, sp. nov.

Caules crassi, apicem versus dense villoso-tomentosi,deorsumlanatc-tomentosi;

petioli breves tomentosi; lamina foliorum late elliptica, rotundata, basi obtusa vel

rotundata, chartacea, leviter serrata, supra glabra, subtus in venis villoso-tomen-

tosa; pedunculus communis elongatus villoso-tomentosus, pedicellis paucis umbel-

latis crassissimis villoso-tomentosis; calycis lobi late ovati, liberi vel basi connati,

apice rotundati, subaequales integri, externe villoso-tomentosi, intus glabri;

corolla rubra, in calyce horizontalis, basi postice calcarata, tubo ventricoso.
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externe glabro, limbo lateral! parvo; ovarium lateraliter compressum, margine
pUosulum; discus annularis brevissimus, postice crassior, margine pilosulus.

Herb, the stems fleshy, densely villous-tomentose toward apex, lanate-tomentose
below; petioles short, about 8 mm long, fleshy, tomentose; leaf blades elliptic,

11-13.5 cm long, 5.5-9 cm wide, rounded, the base obtuse or rounded, chartaceous,
lightly serrate, glabrous above, villous-tomentose on the veins beneath, the primary
veins about 7 pairs; common peduncle elongate, 9-12 cm long, villous-tomentose,

the pedicels few, umbellate, 10-14 mm long, very thick, villous-tomentose; calyx
lobes broadly ovate, 11-12 mm long, free or connate at base, rounded, subequal,

entire, villous-tomentose externally, glabrous within; corolla red, 35 mm long,

horizontal in calyx, spurred at base, the tube ventricose, becoming 2 cm wide,

glabrous externally, the limb lateral, small; ovary conspicuously compressed later-

ally, pilosulous on the margins; style pilosulous; disk annular, very low, thin,

thickened posteriorly, pilosulous on the margin.

Type in the herbarium of the Naturhistoriska Rijksmuseet, Stockholm, collected

at Tandag6, Province of Pichincha, Ecuador, altitude 1,500 meters, July 1920, by
O. Heilborn (no. 757).

131. Bealeria lateralis Morton, sp. no.v.

Caules et petioli tomentosi; lamina foliorum oblongo-lanceolata, basi obtusa,

remote serrulata, membranacea, supra fere glabra, subtus in venis tomentosa;
pedunculuB communis elongatus tomentulosus, pedicellis umbellatis glabratis;

calycis lobi ovati, fere liberi, acuti integri venosi, utrinque glabrati; corolla magna,
in calyce horizontalis, basi postice calcarata, tubo utrinque glabro, valde ventri-

coso, limbo latcrali; ovarium glabrum; discus postice crassior, pubescens.

Stems tomentose; petioles about 1.5 cm long, tomentose; leaf blades oblong-

lanceolate, 21 cm long, 7 cm wide, obtuse at base, membranous, remotely serru-

late, nearly glabrous above, tomentose beneath on the veins, the primary veins

8 or 9 pairs; common peduncle elongate, 16-17 cm long, tomentulose, the pedicels

umbellate, 6-9 mm long, glabrate; calyx lobes broadly ovate, about 8 mm long,

nearly free, acute, entire, veiny, glabrate on both sides; corolla 30-35 mm long,

horizontal in calyx, spurred at base posteriorly, the tube glabrous on both sides,

strongly ventricose upwardly, 13-15 mm wide at middle, the limb lateral, about
7 mm wide; androecium glabrous; ovary glabrous; style thick, glabrous; disk

thickened posteriorly, pubescent.

Type in the Gray Herbarium, collected in the Andes of Quito, Ecuador, in

1855, by J. P. Couthouy.

132. Besleria oncogastra Hanst. Linnaea 34: 335. 1865.

Shrub, with stems minutely sericeous-tomentose toward apex; petioles up to

15 mm long, sericeous-tomentose; leaf blades elliptic, up to 16.5 cm long and 7.5

cm wide, cuneate at base, membranous, remotely dentate, glabrous above,

appressed-pubescent on the veins beneath, the primary veins 5-7 pairs; common
peduncle 3-6 cm long, nearly glabrous, the pedicels numerous, subcorymbose, up
to 8 mm long, nearly glabrous; calyx lobes ovate, 4-6 mm long, free, a little

unequal, the posterior lobe deflexed and obtuse, the others erect, rounded, puberu-
lous on both sides, minutely denticulate; corolla scarlet, horizontal, spurred (the

spur rounded 3 mm long), 17-22 mm long, rounded at apex, the limb lateral,

about 3 mm wide, the tube glabrous, 4 mm wide at base, 10 mm wide at middle
(the location of the throat), narrower toward apex; ovary pubescent; disk enlarged

posteriorly, pubescent.

Type: Guayaquil, Ecuador, Ruiz (B).

Range; Ecuador, at 100 to 600 meters elevation.

•Additional specimens examined: Type collection (W, fragment F). Between
Santa Rosa and La Chorita, Prov. Oro, Hitchcock 21121 (W, Y). Chacayacu,

99906—39 6
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Lehmann 6462 (B, K, W). Pilat6n, Sodiro 119/51 (B). Manabi, Sodiro 119/49

(B). Rio de Santa Rosa, Andr^ 4270 (K). Ayabamba, Andri K1495 (K, Y).

Tambo Grande, Andri 4278 (K, Y). Guayas, Heilborn 7 (S). Without specific

locality, Warscewicz 13 (B).

133. Besleria tincta Morton, sp. nov.

Caules graciles, superne dense lanati, inferne glabrescentes; petioli strigillosi;

lamina foliorum elliptica vel anguste elliptica, acuminata, basi cuneata, crenata,

subtus imprimis in venis strigillosa; pedunculus communis elongatus, sparse

piloaus, pedicellis umbellatis, fere glabris; calycis lobi fere liberi, ovato-lanceolati,

acuminati, integri vel rare denticulati, utrinque puberuli, eciliati, posticus omnino

liber, reflexus; corolla coccinoa, in calyce horizontalis, basi postice calcarata, tubo

minute puberulo, sursum ventricoso, limbo lateral! parvo; ovarium puberulum;

discus annularis, postice crassior, puberulus.

Herb 20-40 cm high, the stems slender, densely lanate toward apex, glabrescent

below; petioles up to 15 mm long, strigillose; leaf blades elliptic or narrowly

elliptic, up to 12.5 cm long and 4.5 cm wide, usually smaller, acuminate, cuneate

at base, crenate, glabrate above, strigillose beneath, especially on the veins, the

primary veins 7-10 pairs; common peduncle up to 7 cm long, sparsely pilose, the

pedicels umbellate, about 7 mm long, nearly glabrous; calyx lobes ovate-lanceolate,

6.5-9 mm long, nearly free, acuminate, entire or rarely denticulate, puberulous on

both sides, not ciliate, spreading, the posterior one entirely free, reflexed; corolla

scarlet, about 20 mm long, horizontal in calyx, spurred at base posteriorly (3 mm),
the tube minutely puberulous externally, ventricose upwardly, the limb lateral,

the lobes small, erect; androecium glabrous, the anthers connate; ovary and style

puberulous; disk annular, thickened posteriorly, pubescent.

Type in the Academy of Natural Sciences, Philadelphia, no. 642,473, collected

at Salento, Rfo Boqufa, Department of Caldas, Colombia, altitude 1,600-1,900

meters, July 27, 1922, by E. P. KilHp and T. E. Hazen (no. 8798). DupUcates in

the New York Botanical Garden and the U. S. National Herbarium.

Range: Colombia, at 900 to 2,000 meters elevation.

Additional specimens examined: Cerro Bravo, near Frederica, Dept. Antio-

quia, Lehmann 3228 (K, W). Novilleros, Caldas, Andri 2372 (K, Y). Quindio,

Pitrdie (K). Ocafla, Schlim 543 (K).

134. Besleria perennis Morton, sp. nov.

Caules apicem versus lanato-tomentosi ; lamina foliorum lineari-oblonga, acuta,

basi cuneata, membranacea, sinuato-deiitata, subtus in venis tomentulosa;

pedunculus communis evolutus glaber uniflorus, pedicello brevi glabro; calycis

lobi ovati magni liberi acuminati integri, externe tomentulosi, intus puberuli;

corolla rubra magna horizontalis, basi calcarata, valde ventricosa, externe puber-

ula, intus glabra, limbo lateral!; filamenta puberula; ovarium ubique puberulum;

discus postice crassior, pubescens.

Perennial herb, 20-30 cm high, the stems scarcely branched, lanate-tomentose

toward apex; petioles short, 2-8 mm long; leaf blades linear-oblong, 4.5-8 cm
long, 0.8-1.8 cm wide, acute, cuneate at base, membranous, sinuate-dentate,

tomentulose on the veins beneath, the primary veins 7 or 8 pairs; common pe-

duncle about 4 cm long, glabrous, the pedicel soUtary, about 6 mm long, glabrous;

calyx lobes ovate, about 16 mm long, free, acuminate, entire, tomentulose exter-

nally, puberulous within; corolla red, 35 mm long, horizontal in calyx, spurred at

base, the tube strongly ventricose, about 15 mm wide at middle, puberulous

externally, glabrous w'ithin, the Hmb lateral, about 8 mm wide; filaments puber-

ulous; ovary puberulous; disk thickened posteriorly, pubescent.

Type in the U. S. National Herbarium, no. 1,705,114, collected at Hacienda

Salento, Canton Pujili, Province of Le6n, Ecuador, altitude 1,000 meters, Nov.

20, 1934, by Ynes Mexia (no. 6719).
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185. Besleria pausamalana Donn. Smith, Bot. Gaz. 16: 197. pi. 17. 1891.

Herb, the main stem trailing, up to 2.4 m long, rooting at both nodes and
internodes, the apex and lateral branches erect, 0.6-0.9 m high, densely canescent;

petioles 1-2 cm long, canescent; leaf blades obovate-oblong, the larger about 13

cm long and 6.5 cm wide, acute at apex, cuneate at base, serrate above the middle,

membranous, arachnoid-puberulous beneath, the primary veins 5 or 6 pairs;

common peduncle 4-7.4 cm long, canescent, bearing a single pedicel 5-8 mm
long; calyx lobes ovate, 10-13 mm long, free, acute, membranous, entire, strigose

externally, puberulous within; corolla orange, 30-35 mm long, horizontal, spurred

at base (the spur about 3 mm long), the tube lightly puberulent externally,

glabrous within, the limb lateral; filaments glabrous; ovary a little compressed

laterally, essentially glabrous except for the lightly puberulent lateral ridges;

disk annular but greatly enlarged posteriorly, densely pubescent.

Type: Pansamal^, Dept. Alta Verapaz, Guatemala, Tuerckheim 196 (W).

Range: Guatemala, at 1,200 to 1,600 meters elevation.

Additional specimens examined: Type collection (G, Y). Type locality,

Donnell Smith 1798 (G, W, Y). Cob^n, Tuerckheim II. 2281 (Co, F, M, S).

Dept. Alta Verapaz, Lehmann 1333 (W). Trail from Senahd to Actald, Dept.

Alta Verapaz, Maxon tfe Hay 3322 (W, Y). Finca Mocca, Dept. Alta Verapaz,

Johnson 165 (W). Cerro Putul, Dept. Quich6, Skutch 1827 (W). Puruld, Dept.

Baja Verapaz, Tuerckheim II. 1740 (W).

Captain Smith originally described the corolla as crimson, but on aU specimens

which bear notes the color is stated as orange.

136. Besleria ecuadorensis (Fritsch) Morton, comb. nov.

Besleria 'pan&amalana var. ecuadorensis Fritsch, Notizbl. Bot. Gart. Berlin

11: 975. 1934.

Stems quadrangular, tomentose; leaf blades elliptic, 9-13 cm long, 4-6 cm wide,

cuneate at base, serrulate, subtomentose on veins beneath, the primary veins

about 7 pairs; common peduncle tomentose, 4.5 cm long, bearing a single tomentose

pedicel about 2 mm long; calyx lobes lanceolate, 10 mm long, acuminate, entire,

tomentulose at base externally, puberulous within; corolla 20 mm long, horizontal,

spurred, puberulous externally, glabrous within, the tube becoming 10 mm wide

at middle, the limb lateral, about 5 mm wide; androecium glabrous; ovary and

style glabrous; disk thickened posteriorly, pubescent.

Type: Niebly, Ecuador, Sodiro 119/50 (B).

The Guatemalan B. pansamalana differs in its closely and minutely canescent

stems, in its broader calyx lobes, and in its larger corolla, 30-35 mm long.

137. Besleria anomala Morton, sp. nov.

Caules breves et petioli sparse pilosi; lamina foliorum elliptica, rotundata, basi

late cuneata, membranacea crenata, supra glabra, subtus imprimis in venis

appresso-pubeseens; pedunculus communis brevis, pedicellis solitariis vel raro

binis, sparse pilosis; calyx campanulatus appresso-pubeseens, lobis fere liberis

vel in tubum brevem connatis, ovato-lanceolatis, acutis integris; corolla erecta

ecalcarata, externe puberula, valde ventricosa, sursum deflexa, limbo laterali,

sursum spectante; filamenta dense puberula; ovarium puberulum; discus

semiannularis glaber.

Low herb, the stems scarcely 20 cm high, terete, sparsely pilose; leaves clustered

at apex of stem, the petioles up to 4.5 cm long, thick, sparsely pilose, the blades

elliptic, up to 25 cm long and 8.6 cm wide, rounded, broadly cuneate at base,

membranous, crenate, glabrous above, appressed-pubescent beneath, especially

on the veins, the primary veins about 6 pairs; common peduncle about 1.5 cm
long, the pedicels solitary or rarely paired, up to 5 cm long, sparsely pilose; calyx

campanulate, about 11 mm long, appressed-pubescent, the lobes nearly free or
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short-cornate at base, ovate-lauceolate, acute, entire, not ciliate, longitudinally

nerved; corolla erect in calyx, not spurred, the base slightly saccate posteriorly,

about 30 mm long, densely puberulous externally, the tube cylindric at base,

about 5 mm wide, deflexed and strongly ventricose upwardly, rounded at apex,

the limb lateral not terminal, the lobes very short, erect; filaments short, inserted

high in corolla tube, densely puberulous; anthers large, connate, the cells confluent;

staminodium well developed; ovary and style densely puberulous; disk thick,

semiannular, glabrous.

Type in the Kew Herbarium, collected on moist banks near the Quebrada de

la Honda, Colombia, March 1846, by Purdie.

The present species has been known for many years, but no description has ever

been published nor any specific name applied to it. In the Genera Plantarum

'

Bentham and Hooker describe a new section of Besleria as follows: "Podobesleria

sectionem format Besleriis convenientem staminibus et characteribus aliis essen-

tialibus etsi discus interdum imperfectus. Herbae sunt humiles amplifoliae,

pedunculis elongatis 1 v. oo -floris, corolla ut in Gasterantho basi saccata subcal-

carato tubo valde ventricoso ore parvo fere Hypocyrtae. Hue pertinent specimina

Purdieana (pedunculis l-floris) et Spruceana n. 3904 et Lindeniana 960 pedunculis

oo-floris."

In 1895 F'ritsch * remarks as follows: "Besleria Sect. VII Podobesleria Benth. &
Hook. Blkr. wie bei Gasteranihus. Niedrige Krauter niit grossen B. and vcrlan-

gerten Bliitenstielen. Discus nicht immer vollstandig ausgebildet. Keine Art

beschrieben." In 1891 Donne 11 Smith had referred his species Besleria pansama-

lana to the section Podobesleria, but that species does not differ essentially from
Gasteranihus, as recently noted by Fritsch * in the following words: "Besleria

pansamalana wird von J. D. Smith zur Sektion Podobesleria Benth. & Hook,
gerechnet. Ich kenne die Formen nicht, welche zur Aufstellung der Sektion Podo-

besleria Anlass gegeben haben. Ich habe die Sektion in meiner Bearbeitung der

Gesncriaceen iibernommen, ohne mir selbst ein Urteil iiber deren Wert bilden zu

konnen. Besleria pansamalana wiirde ich ruhig zu Gasteranihus Benth. stellen,

da sie von den anderen Arten dieser Sektion nicht erheblich abweicht."

I have now had the opportunity of examining the Purdie and Spruce specimens

cited by Bentham and Hooker and agree that the section may not be maintained.

The Spruce specimen is referable to B. corallina Fritsch,

DOUBTFUL SPECIES

138. Besleria aggregata (Mart.) Hanst. in Mart. Fl. Bras. 8i:400. 1864.

Hypocyrta aggregata Mart. Nov. Gen. & Sp. 3: 51. 1829.

Shrub; stems densely hirsute; petioles hirsute; leaf blades oblong, up to 30 cm
long, subcoriaceous, entire, cuneate at base, hirsute on the veins beneath; common
peduncle none; pedicels numerous, up to 1 cm long; calyx about 1 cm long, the

lobes linear-lanceolate, free, entire, hirsute; corolla scarlet, urceolate, a little

ventricose, finely appressed-pubescent without; disk annular; ovary pilose.

Type: Manacuru, on Rio Japurd, State of Amazonas, Brazil, Martins.

The description strongly suggests Besleria ignea, and the two species may be

identical.

139. Besleria ardens Dene, ex Linden, Cat. No. 5, 1. 1860.

Description not available.

140. Besleria campanxtlata Linden, Cat. No. 5, 2. 1850.

Description not available.

' Gen. PL 2: 1016. 1876.

« Engl. & Prantl. Pflanzenfam. 4«'>:I59. 1895.

• Notizbl. Bot. Gart. Berlin H: 976. 1934.
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141. Bebleria flavo-virens Nees & Mart. Nov. Act. Acad. Caes. Leop.

Carol. 11:49. 1823.

Besleria luteo-virens Mart. Nov. Gen. & Sp. 3:45. 1829.

Stems a little pubescent at apex; petioles 2.5-5 cm long; leaf blades narrowly

oblong, 12.5-22.5 cm long, 5-7.5 cm wide, cuneate at base, serrate toward apex,

slight'y pilosulous; common peduncle less than 2.5 cm long, the pedicels numerous,

shorter than peduncle; calyx lobes ovate, united to middle, obtusish; corolla yel-

lowish-green, scarcely twice as long as calyx, the tube infundibular, the limb broad.

Type: Ilheos, Bahia, Brazil, Marlins.

I have seen no material certainly referable to this species, which still remains

dubious. Fritsch cites a specimen collected by Riedel (no. 419) as being of this

species. There is a specimen of this in the National Herbarium. It is in poor

condition and does not seem to agree very well with the above description, which

is adapted from that of Martius.

excluded species

Besleria ampla Veil. FI. Flum. 262. 1825; Ic. 6: pi. 84. 1827. Not Gesneri-

aceae.

Besleria arborea Veil. op. cit. 261; op. cit. pi. 82. Not Gesneriaceae.

Besleria bicolor H. B. K. Nov. Gen. & Sp. 2:398. \%\9>. — Alloplectus bicolor

Klotzsch.

Besleria biflora Forst. Fl. Ins. Austr. Prodr. 43. 17SQ. = Cyrtandra biflora

Forst.

Besleria bivalvis L. f. Suppl. PI. 280. 1781.= Curan{/a bivalvis Druce.

Besleria bonodora Veil. FI. Flum. 261. 1825; Ic. 6: pi. 80. 1S27.=- Brunfel-

sia bonodora Macbr.

Besleria caerulea Aubl. PI. Guian. 2: 631. 1775. ^Schlegelia violacea Griseb.?

Besleria cestroides Fritsch, Notizbl. Bot. Gart. Berlin 11:962. 1934.=

Cremosperma cestroides Morton.

Besleria cocciNEA Aubl. PI. Guian. 2:632. pi. 2,5-5. 1775.=^ Alloplectuscoccineus

Mart.

Besleria conoestiflora Donn. Smith, Bot. Gaz. 61: 379. 1916.= Alloplectua

congestiflorus Morton.

Besleria crabsifolia Schott in Schreibers, Nachr, K. Oestr. Naturf. Bras. Anh.

7. 1 820. = Nematanthus sp.

Besleria cristata L. Sp. PI. 619. 175Z.= Alloplectus cristatus Mart.

Besleria ctmosa Forst. Fl. Ins. Austr. Prodr. 44. 17SQ. = Cyrtandra cymosa

Forst.

Besleria dichrus Spreng. Syst. Veg. 2: 840. 1S25.= Aliopledus dichrus DC.

Besleria drymonia Steud. Nom. Bot. ed. 2, 1: 200. 1840. = Drr/momo cal-

carata Mart.

Besleria foliacea Rusby, Mem. Torrey Club 4: 240. 1895. Not Besleria.

Besleria grandiflora H. B. K. Nov. Gen. «fc Sp. 2: 401. ISIS. = Ca.mpanea

grandiflora Dene.

Besleria guadalupenbis DC. Prodr. 7: 538. 1839. = Epi8cia melittifolia var.

guadalupensis Urban.

Besleria HiRTBLLA Schott, Oesterr. Med. Jahrb. VI. 2: 66. 1S20.= Allopledussp.

Besleria hispida H. B. K. Nov. Gen. & Sp. 2: 39. IS18. = Alloplectus hispidus

Mart.

Besleria iNCARNATA Aubl. PL Guian. 2: 635. pi. S56. 1775. i^ot Besleria.

Besleria inodora Veil. Fl. Flum. 261. 1825; Ic. 6: pi. 81. 1S27.= Brunfelsia sp.
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Beslbria IN8IGNI8 Mart. & Gal. Bull. Acad. Sci. Brux. 9*: 37. lBi2.^Soleno-

phora insignis Hanst.

Besleria lutea Moc. & Sessd, Fl. Mex. 167. 1887. Not Besleria.

Bebleria melittifolia L. Sp. PI. 619. 175B. = Episcia melittifoUa Mart.

Besleria mollis Hook, ex Steud. Norn. Bot. ed. 2, 1: 200. 1840, nomen nudum.
Not Besleria.

Besleria mollisbima Spreng. ex Steud. Nom. Bot. 107. 1821, nomen nudum.
Not Besleria.

Besleria pentaphylla Veil. Fl. Flum. 262. 1825; Ic. 6: pi. 83. 1827. Not
Gesneriaceae.

Besleria pulchella Donn, Hort. Cantabr. 140. 1796, ex Bot. Mag. Curtis

28: pi. 1146. 1S0S.=- Tussacia pulchella Rrhb.
Besleria rebupinata Moc. & Scss6, Fl. Mcx. Ui7. 1887. Not Besleria.

Besleria sanguinea Pers. Syn. PL 2: 165. lS07. = Alloplectus sanguineus Mart.
Besleria serrulata Jacq. PL Hort. Schonbr. 3: 21. pi. 290. 179B.= Dry~

monia serrulata Mart.

Besleria spectabilis H. B. K. Nov. Gen. & Sp. 2: 400. ISIS. = Drymonia
spectabilis Mart.

Besleria surinamensis Miq. Linnaea 22: 471. lSAQ.= Trichanthera giganlea

(H. & B.) Nees.

Besleria verrucosa Pulle, Rec. Trav. Bot. NeerL 9:163. 1912. Not Besima.
Besleria vioLACEA AubL PL Guian, 2:630. pi 234. 1775, ^Schlegeliaviolacea

Griseb.
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PREFACE

The present paper by Ellsworth P. Killip, associate curator, di-

vision of plants, United States National Museum, is complementary
to a key to the species of PUea from the Andean region, which was
published early in 1936 in this series, with descriptions of some 30
new species. Unfortunately it was not practicable at that time to

include redescriptions of the other species or to present a general view
of the group other than as indicated in the key. In the present treat-

ment detailed descriptions of these earlier species are given, together

with their synonymy and a citation of the specimens examined. In
addition, three species and a single variety are described as new. The
number of species treated is 115.

The studies summarized in these two papers are based upon the

rich collections assembled by Mr. Killip as a member of three botanical

expeditions to the Andes and upon material m the more important
herbaria of the United States and Europe, including type and other

historic specimens. The area covered embraces Venezuela and ad-

jacent Curagao, Colombia, Ecuador, Peru, Bolivia, and Chile.

William R. Maxon,
Curator, United States National Herbarium.
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THE ANDEAN SPECIES OF PILEA

By Ellsworth P. Kilup

INTRODUCTION

Pilea is by far the largest genus of Urticaceae. Weddell in his final

monograph ^ of the family recognized 159 species as valid, about 50

of which were said to occur in the Andes of South America. That

these species had a very limited range of distribution was indicated

by the fact that more than 30 were known from only a single collection

and that only 9 of the others were in any sense widely distributed in

the Andean countries. Two, P. microphylla and P. pubescens,

occurred throughout the American Tropics, and P. hyalina and

P. dendrophila extended eastward in South America. In the 50 years

following the publication of this monograph only 10 species were

described from the Andean region.

Because of the large number of specimens of Pilea collected by

expeditions to the Andes sponsored by the Smithsonian Institution,

the New York Botanical Garden, the Gray Herbarium and the

Arnold Arboretum of Harvard University, the Field Museum of

Natural History, and the Academy of Natural Sciences, Philadelphia,

which were submitted to me for identification but which could not

be assigned to any known species, I began the preparation of a mono-

graph of all the Andean species. This was completed in 1935 but

unfortunately could not be printed in its entirety at that time.

Instead, a greatly abridged paper was published,^ which contained a

key to all the Andean species, descriptions of 30 new ones, and a

few changes of name and of rank. In this there was no opportunity

to present descriptions of the earlier species or to discuss their

synonymy. It therefore seems highly desirable that the preliminary

survey be followed as soon as possible by this more extensive one.

As the present paper appears in the same volume of the Contribu-

tions from the United States National Herbarium as the first, there

is little need to reproduce the key or to give diagnoses of the species

which were there described as new. A slight alteration to the key

is suggested in the discussion of P. poeppigiana; for two names in

the key, P. leptopkylla (species no. 55) and P. macrophylla (species

no. 89), P. fendleri and P. picta should be substituted, respectively.

In order to retain the numbering of the species used in the key I

1 DC. Prodr. 16 1; 32-235. 1869.

» Contr. U. S. Nat. Herb. 26 8; 367-394. 1936.
475
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have given "a" numbers to the single species, P. cushiensis, described

in the interim, and to the three species now newly proposed.

Numerous transfers of specific names to Adicea by Kuntze are omitted

from the synonymy.

In the preparation of this revision I have had the opportunity of

examining nearly all the type specimens of the Andean species, photo-

graphs of which are deposited in the National Herbarium. I wish

again to express my appreciation to those in charge of the herbaria

I have consulted for the many courtesies extended. These herbaria

are indicated thus in the citation of specimens;

A, Arnold Arboretum of Harvard University.

B, Botanisches Musem, Berlin-Dalilem.

Bas, H. W. Bassler Herbarium, consulted at Iquitos, Peru; now on deposit

at the New York Botanical Garden.

BM, British Museum (Natural History).

Bo, Boissier Herbarium, Geneva.

Bog, Instituto de la Salle, Bogotd.

Brux, Jardin de I'EtAt, Brussels.

BW, Willdenow Herbarium, Berlin-Dahlem.

F, Field Museum of Natural History, Chicago.

G, Gray Herbarium of Harvard University.

Gen, Conservatoire et Jardin Botaniques, Geneva.
Go, Goeldi Museum, Pard,.

HNC, Herbario Nacional de Colombia, Bogotd.

K, Royal Botanic Gardens, Kew.
Ma, Jardin Botdnico, Madrid.

Mo, Missouri Botanical Garden, St. Louis.

P, Museum d'Histoire Naturelle, Paris,

Ph, Academy of Natural Sciences, Philadelphia.

Pr, Ndrodnf Museum, Prague.

S, Riksmuseet, Stockholm.

US, United States National Museum.
Ut, Rijks Universiteit, Utrecht.

V, Naturhistorischcs Museum, Vienna.

Y, New York Botanical Garden,

SYSTEMATIC TREATMENT

PILEA Lindl.

PiLBA Lindl. Coll. Bot. pi. 4. 1821.

Adicea Raf. Anal. Nat. 179. 1815, hyponym.
Plants annual or perennial, herbaceous, sometimes suffrutescent, often succu-

lent, repent, decumbent, or erect, monoecious or dioecious; stipules intra-axillary,

connate, deciduous or persistent; leaves opposite (those of a pair equal or

markedly unequal, similar or very dissimilar), usually petiolate, toothed or entire,

trinerved, triplinerved, or rarely penninerved, usually bearing numerous fusiform,

linear, punctiform, or rarely stellate cystoliths; (lowers unisexual, in unisexual or

androgynous clusters, these solitary or forming cymes or panicles; bracts small and
deciduous, rarely large and subpersistent; staminate perianth 4-parted (rarely 2-

or 3-parted), the stamens as many as the segments; pistillate perianth 3-parted,

the middle segment usually much larger than the lateral segments; stigma sessile,

penicillate; achene compressed.



KILLIP—ANDEAN SPECIES OF PILEA 477

I. MlCROPHYLLAB ' '

1. Pilea microphylla (L.) Liebm. Dansk. Vid. Selsk. Skrivt. V. 2: 296. 1851.
Parietaria microphylla L. Syst. Nat. ed. 10, 1308. 1759.

Urtica callitrichoides H. B. K. Nov, Gen. & Sp. 2: 40. 1817.

Pilea muscosa Lindl. Coll. Bot. pi. 4. 1821.

Pilea callitrichoides Kunth, Ind. Sem. Hort. Berol. 12. 1846.

Succulent herb, 4 to 30 cm high, glabrous throughout, variable in size and habit;
leaves usually crowded, short-petioled, obtuse or subacute at apex, entire, those
of a pair unequal, the larger prevailingly obovate, up to 10 mm long, the smaller
orbicular or obovate-orbicular, up to 3 mm long, the upper surface transversely
striate with linear cystoliths; plants monoecious, rarely dioecious, the flower
clusters androgynous or unisexual, sessile or subsessile; achenes ovate, about 0.3

mm long.

Distribution: Throughout the American Tropics from Mexico and southern
Florida to Peru and northern Brazil, up to 2,000 meters altitude; often cultivated.
CvRA^Ao: Boldingh 5M8 {T)

.

Venezuela.

Sucre: Crist6bal Col6n, Broadway 9 (G, US, Y). Caripe, Humboldt & Bon-
pland (type of Urtica callitrichoides, B, P).

MoNAGAs: Cerro de Turumiquire, Tate 351 (US).

Miranda: Las Motasas, Allart 185 (US).

Federal District: La Guayra, Kuntze 1328 (Y); Gollmer in 1853 (B).

Caracas, Pittier 9551 (G, Gen, US, Y); Bailey & Bailey 313 (US); Ernst
in 1878 (V). El Valle, Pittier 11972 (Gen, US, Y).

Aragua: Colonia Tovar, Fendler 1240 (G, Gen, K, Ph). Maracay, Cornelio

132 (US).

MfiRiDA: M^rida, Reed 185 (US).

Colombia.

Magdalena: Santa Marta, H. H. Smith 1460 (K, US, Y). Pueblo Viejo,

Seifriz 317 (US). San Miguel, Seifriz 641a (Ph).

AtlXntico: Barranquilla, Elias 564 (US).

BoLfvAR: Cartagena, Heriberto 342 (US). Turbaco, Killip & Smith 14353
(G, US, Y), 14470 (G, US, Y).

Huila: Neiva, Rusby & Pennell 458 (G, US, Y).

Santander: Bucaramanga, Killip & Smith 16200 (G, US, Y), 16258 (G,

US, Y).

Cundinamarca: Narifio, P6rez 351 (US),

Antioquia: MedelHn, ^rc/ter 1 (US), 2 (US), 690 (US), 770 (US); Charetier

65 (US).

El Choc6: Quibd6, Archer 1793 (US).

El Valle: Dagua, Killip 5439 (G, US, Y). Rio Dagua, Andri 2517 (K).

Cali, .4ndrM42 (K). Cascajal, ^«(ir^ 3692 (F, G, K). Buga, Dryander
94 (B).

El Cattca: Olaya, Andri 2890 (F, G, K, Y). Rto Quilcac^, Andr6 2823 (K).

Ecuador: Andri K722 (K) .

GuAYAs: Guayaquil, Mille 20 (US), 93 (US).

Chimborazo: Andri K723 (K). Pallatanga, Sodiro 153/17 (B).

Loa Rfos: Guaduas, Remy in 1856 (P).

115169—39-
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Peru: Ruiz & Pavdn (B, Ma); Poeppig (B).

Amazonas: Chachapoyas, Mathews SlOl (G, Gen, K).

San MartIn: Tarapoto, Spruce 4028 (B, BM, Brux, G, K); Ule 6667

(B, Gen, Go, K) ; L. Williams 6071 (US). San Roque, L. Williams 7233

(US). Rio Huallaga, L. Williams 4082 (US), 6662 (US). Zepelacio,

Klug 3719 (US).

LoRBTO: Iquitos, Killip & Smith 27500 (US, Y). Puerto Melendez, Tess-

mann 4742 (B).

HtjXnuco: Piedra Grande, Macbride 3690 (F, Gen, US). Cochero, Poeppig

in 1830 (V).

JuNfN: La Merced, Killip & Smith 24073 (F, US, Y). Paucartambo

Valley, Killip & Smith 25329 (F, US, Y).

Numerous segregates of P. microphylla have been proposed, but nearly all of

them appear to represent forms which the species assumes under different en-

vironmental conditions. These variations are chiefly in the height of the plant,

in its habit, whether it is prostrate or ascending, and in the size of the leaves.

Within the Andean countries only three other species of the P. microphylla

relationship occur: P. foliosa, which in reality is more closely allied to P. diversi-

folia, P. herniarioides, a creeping plant with filiform stems and different cystolithic

marking, and P. serpyllacea, distinguished by elongate peduncles and rounder,

often crenulate leaves. Pilea microphylla is a native of warm, tropical regions,

although it has been introduced as a border plant and is grown in pots at high

altitudes; P. serpyllacea grows only in the high mountains.

2. Pilea foliosa Killip, Contr. U. S. Nat. Herb. 26: 377. 1936. Plate 30.

Distribution: Central Peru, at 1,200 to 3,000 meters altituda

Peru.

JunIn: Carpapata, 3,000 meters, Killip & Smith 24400 (F, US, type, Y).

Hiiacapistana, Killip & Smith 24281 (F, US, Y). Chanchamayo

Valley, Schunke 498 (F, US), 678 (F), 992 (F, US).

Explanation of Plate SO.—Pileafoliota, the type specimen. One-half natural size.

3. Pilea serpyllacea (H. B. K.) Liebm. Vid. Selsk. Skrivt. V. 2: 296. 1851.

Urtica serpyllacea H. B. K. Nov. Gen. & Sp. 2: 37. 1817.

Urtica ihymifolia H. B. K. Nov. Gen. & Sp. 2: 37. 1817.

Pilea glohosa Wedd. Ann. Sci. Nat. III. Bot. 18: 208. 1852.

Pilea thymifolia Blumc, Mus. Bot. Lugd. Bat. 2: 44. 1855,

Pilea subcrenata Wedd. in DC. Prodr. 18': 148. 1869. Not P. subcrenata

Blume, 1855.

Plant very succulent, glabrous, reddish-tinged throughout; leaves subglobose,

1 to 5 mm in diameter, entire or shallowly crenulate, transversely striate with

fusiform cystoliths; plants monoecious, or staminate flowers sometimes wholly

wanting, the pistillate flowers in long- (5 to 10 mm) pcduncled cymes 1.5 to 2 mm
wide, the staminate flowers very few to a plant, sessile or subsessile and solitary

at the base of the peduncles of the pistillate cymes, the perianth subglobose,

about 1 mm in diameter; achenes 0.4 to 0.5 mm long.

Distribution: Western Venezuela to Peru and Bolivia, at 2,000 to 3,500

meters altitude.

Venezuela.
M^rida: MucurubA, Oehriger 25S (US).

Colombia.
Cundinamarca: Bogota, Guevara 218 (US).

Antioquia: Medellfn, Triana 898 (B, K, P, Y).

El Cauca: Between Coconuco and Popay^n, Killip 6888 (B, G, K, Ph, US, Y).

Portachuela, Andri 2453 (K). Popayin, Garcia 4652 (US).
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NariSo: Between Almaguer and Pasto, Humboldt & Bonpland (B, Herb.
Willd. 17422, P, type). Between Pasto and Teindala, Humboldt tfc

Bonpland (type of Uriica thymifolia, B, BW, P). Rfo Esmita, Lehmann
5411 (B, K). Guaitara Valley, Stubel 432 (B). Pasto, Triana 899
(HNC, K, P).

Ecuador: Sodiro 153/18 (B), 153/19 (B). "Andes," Jameson 481 (B, BM, P,

type of P. su6crena^a Wedd., V). Lusco, HaW 28 (B). Chuquiribamba,
AndH 4440 (K, Y).

Imbabura: Pinllar, Firmin 369 (US). Ibarra, Benoist 3683 (P).

Pichincha: GuApulo, Firmin 271 (US); Benoist 2292 (P). Antisanilla,

Anthony & Tate 338 (US). Antisana, Sodiro 153/20 (B).

TtTNGURAHUA: Tungurahua, Tate 643 (US). Ambato, Pearce (K); Pachano
3 (US, Y) ; Heinrichs 32 (Gen).

Chimborazo: Punfn, Anthony cfe Tate 425 (US). Chimborazo, Couthouy
(G). Riobamba, Rimbach 136 (US),

Loja: Between Loja and San Lucas, Hitchcock 21445 (US).
Peru: Ruiz & Pavdn (B, BM, type of P. globosa, Bo, Ma); Jussieu (P),

Cajamabca: Hualgayoc, Weberbauer 4054 (B) ; Raimondi 2209 (B). Calla-

cate, Raimondi 5639 (B),

HuXnuco: Huacachi, Macbride 3868 (F, US), 4087 (F, Gen, US). HudnUco,
Macbride 3512 (F, US) ; Pearce 118 (BM, K). Casapf, Poeppig 1381 (V).

Lima: Rfo Blanco, Killip & Smith 21601 (US, Y). Matucana, Macbride &
Featherstone 447 (F, US).

JtJNfN: Carpapata, Killip & Smith 24334 (F, US, Y). Between Tambo de
Viso and Chaupichaca, Weberbauer 158 (B),

Cuzco: Herrera 51 (B) ; Weberbauer 4892 (B). Urubamba Valley, Cook cfc

Gilbert 262 (US), 1035 (US); Herrera 2288 (B). Apurimac Valley,

Herrera 3065 (US). Ollantaitambo, Pennell 13657 (Ph).

Bolivia.

La Paz: Sorata, Mandon 1005 (BM, G, Gen, K, Y).

In proposing Urtica thymifolia H. B. K. the authors stated that it was very close

to U, serpyllacea, differing in being smaller in every way and in having suborbicular
leaves and a monoecious inflorescence. I have made direct comparison of the
types of both of these in the Humboldt Herbarium at Paris and am confident that
only a single species is represented. Weddell adopted the specific name globosa,

taken from a Ruiz and Pav6n specimen, for P. thymifolia, observing that the latter

name was inappropriate. The Peruvian plant may not be conspecific with the
one from farther northward. When fresh, it has a reddish hue and the leaves are
like little globules, without a vestige of crenation. When dried, this plant falls to
pieces, whereas typical P. serpyllacea remains fairly intact.

Pilea serpyllacea closely resembles P. microphylla, the most satisfactory differ-

entiating character being the well-developed peduncles of P. serpyllacea. In
herbaria the leaves are nearly orbicular, whereas in P. microphylla they are
obovate. Pilea serpyllacea is a plant of the higher mountains, P. microphylla of
low elevations though sometimes cultivated at higher altitudes.

The material here cited shows gradations between forms with definitely crenu-
late leaves, as in the type of P. subcrenata Wedd., and those with entire leaves.

Pilea serpyllifolia (Poir.) Wedd. {Parieiaria serpyllifolia Poir.^) was considered
by Weddell as synonymous with P. serpyllacea. I have seen two specimens of

this, the type in the Lamarck Herbarium, from Martinique, and a specimen, also

at Paris, bearing the data "Nov. Granata? ex herb. Bonpland." Pilea serpylli-

folia is distinguished from P. serpyllacea and P. microphylla by having ciliate leaves

» Lam. Encycl. 6: 16. 1804.
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with conspicuous cystolithg on their upper surface. In view of the uncertainty

in the locaUty data the species is not included in the present synopsis.

Local names: "Accoicarpa," "quisa," "kkuru-quisa" (Peru).

4. Pilea hemiarioides (Swartz) Lindl. Coll. Bot. under pi. 4. 1821.

Urtica hemiarioides Swartz, Svensk. Vet. Akad. Handl. 8: 64. pi. 2,j. 1. 1787.

FiUa muscosa var. hemiarioides Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 174.

185&-57.

Pilea microphylla var. hemiarioides Wedd. in DC. Prodr. 16': 106. 1869.

Slender, prostrate or creeping, glabrous herb with a filiform stem; leaves of a

pair subequal, rhombic-orbicular, 1.5 to 5 mm long and wide, obtuse at apex,

abruptly tapering to a fiUform petiole subequal to or longer than the blade, entire;

plants usually monoecious, the clusters androgynous or unisexual, sessile in the

axils of the upper leaves; achenes ovate-elliptic, 0.4 to 0.5 mm long.

Distribution; Mexico and southern Florida to Colombia and British Guiana,

at low elevations, the type from Hispaniola (BW, type collection I)

.

CuRAgAO: Curran & Haman 3 (G, US, P).

Colombia.

Magdalkna: Santa Marta, H. H. Smith 1222 (B, F, Mo, US, Y).

BoLfvAR: Turbaco, Killip & Smith 14690 (G, US, Y).

Cundinamarca: Quetamd, PenneU 1738 (Y).

The CuraQao plant and Killip & Smith 14690 are perhaps better referred to

P. microphylla. The exact limits of P. hemiarioides are not well established. As

it is primarily West Indian, barely entering our limits, I am not attempting to

present final conclusions.

II. Parietariab

6. Pilea nerteroides Killip, Contr. U. S. Nat. Herb. 26: 377. 1936.

Pilea cordifolia Killip, Journ. Washington Acad. Sci. 15: 50. 1925. Not P.

cordifolia Benth. 1888.

Slender repent herb, leafy throughout; stem villosulous; stipules ovate, about

1 mm long, persistent; leaves cordate, up to 4 mm long and 6 mm wide, entire,

inconspicuously 3-nerved, villosulous, covered with punctiform cystoliths; plants

monoecious; staminate flowers borne singly or in pairs, the peduncles 3 to 6 mm
long, the segments narrowly ovate; pistillate flowers in 4 to 6-flowered, pedunculate

umbels; achenes ovoid, about 0.7 mm long.

Distribution: Known only from the type locality.

Peru.
HuXnuco: Tambo de Vaca, alt. 4,200 meters, Machride 4395 (B, F, type,

Gen, K, US).

6. Pilea nitida Wedd. Ann. Sci. Nat. III. Bot. 18: 211. 1852.

Plant very slender, up to 10 cm high, glabrous; leaves elliptic-ovate, obtuse at

apex and base, 4 to 15 mm long, 2.5 to 8 mm wide, entire or rarely subcrenulate,

obscurely 3-nerved, lustrous, bearing linear cystoliths on upper surface; plants

monoecious, the flowers in sessile compact androgynous heads barely half aa

long as the petioles.

Distribution: Probably confined to the lower mountain slopes of western

Peru.

Peru: Dombey [or Ruiz & PavSn?] (Gen, Ma, P, type).

Cajamarca: San Pablo, alt. 2,300 meters, Weberbauer 3872 (B).

Lima: San Augustfn, alt, 400 meters, Weberbauer 5244 (B).
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7. Pilea lindeniana Wedd. Ann. Sci. Nat. III. Bot. 18: 210. 1852.

Pilea lindenii Blume, Mus. Bot. Lugd. Bat. 2: 49. 1855.

Stem subligneou?, repent, with numerous suberect, glabrous branches up to 50

cm long; stipules ovate-oblong, 2.5 to 3.5 mm long, subpersistent; leaves ovate-

lanceolate, 2.5 to 5 cm. long, 2 to 3 cm wide, acuminate at apex, rounded or

cordulate at base, entire, hirsute on both surfaces, the cystoliths inconspicuous,

linear and punctiform and very minute above, linear beneath; plants usually

monoecious, the inflorescences unisexual; staminate inflorescence paniculiform,

borne in the upper axils, the flowers in glomerules and subtended by persistent

suborbicular bracts; pistillate inflorescence borne in lower axils, longer than the.

adjacent petioles.

Distribution: Western Venezuela and Eastern Cordillera of Colombia, at

1,500 to 3,000 meters altitude.

Venezuela. M^rida: Pdramo de Mucuty, Moritz 1293 (B, BM). La Asulita^.

Reed 780 (US), 792 (US), 796 (US).

Colombia: Mutis 1900 (Ma).

Cundinamarca: Rodriguez 36 (US). Falls of Tequendama, Linden 799
(BM, Bo, Brux, Gen, P, type, V); Cuatrecasas 3087 (US); Troll 3737
(B). Bogotd, Pennell 2278 (US, Y); Arisie Joseph A322 (BM, Bog
US), A888 (US), B80 (US); Goudoi (P); Triana 236 (HNC, K, P), 877
(B, BM, HNC, P); Goudot (K, P) ; Cuatrecasas 2586 (US), 3093 (Ma).
Quetam^, Pennell 1863 (US, Y). Rfo Arzobispo, Hollon in 1852 (Y).

Meta: Villavicencio, Dawe 265 (K, US).
This is distinguished from near relatives by the dense indument, by the larger

persistent stipules, and by the conspicuous bracts.

8. Pilea rhombea (L. f.) Liebm. Dansk. Vid. Selsk. Skrivt. V. 2; 305. 1861.
Urtica rhombea L. f. Suppl, PI. 417. 1781.

Plant herbaceous; stem and branches slender, glabrous, bearing a few or no
cystoliths; stipules up to 1 mm long, soon deciduous; leaves rhombic or ovate, 1

to 3.5 cm long, 1 to 2 cm wide, narrowed to an acute or subobtuse apex, entire,
membranous, glabrous or sparingly pubescent with hyaline hairs, sometimes
ciliate, the cystoliths linear, obscure, scant on lower surface; plants monoecious,
the cymes shorter than the adjacent petioles, androgynous, the staminate flowers
few, ebracteate; achenes about 0.7 mm long.

Distribution: Venezuela and Colombia, at 1,000 to 2,800 meters altitude.
Venezuela: Lansberg (B); Ernst 458 (BM), 1164 (BM).

Federal District: Ssmchorquiz, Eggers 13445 (US). Galipdn, F-i«ter 10448
(Gen, US, Y). Caracas, Oollmer in 1852 (B); Pittier 11127 (Gen, US).

M^rida: Chama, Moritz 1294 (B, BM, K). Pdramo de la Sal, John 595
(US). Mucurubd, Gehriger 203 (Gen, US), 248 (Gen, US).

Colombia.
Santander: Las Vegas, Killij, & Smith 15541 (G, US, Y). Suratd KilKp <&

Smith 16421 (G, US). 16584 (G, US, Y). California, Killip & Smith
16989 (G, US), 17025 (G, US, Y), 17090 (G, US, Y). La Baja, Killip
& Smith 18023 (G, US, Y). Charta, KiUip & Smith 18849 (G, US, Y).

Norte de Santander: Tapatd, Killip & Smith 20202 (US). Loso, Killip &
Smith 20403 (G, US, Y).

Cundinamarca: Mutis (type, Linnaean Herbarium); Andri 1302 (F, K,
Y). Quebrada de la Vieja, Cuatrecasas 3092 (US).
Usaqu6n, Ariste Joseph A329 (Bog, US) . Monserrate, Guevara 252 (US).

Huila: Neiva, Rusby & Pennell 553 (Mo, US, Y).
El Cauca: El Tambo, Sneidern 968 (S).

This and the following species have been confused with the West Indian P.
parietaria (L.) Blume. In typical Jamaican material of that species the leaves
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bear numerous elongate conspicuous cystoliths on the lower surface and are pre-

vailingly much larger than in the South American specimens here referred to

P. rhomhea and P. alsinifolia. The individual staminate flowers of P. parietaria

are only about half as large as those of the two South American relatives. Final

disposition of this complex group of species must await a more detailed study of

West Indian, Mexican, and Central American material.

9. Pilea alsinifolia Wedd. Ann. Sci. Nat. III. Bot. 18: 211. 1852.

Plant up to 1.5 meters high, with thick succulent glabrous branches, bearing

very numerous cystoliths, these us\ially imparting a whitish or yellowish coloring;

stipules up to 1 mm long, soon deciduous; leaves orbicular-ovate or rhombic, 1 to

2.5 cm long, 1 to 1.5 cm wide, obtuse or subacute at apex, entire, glabrous or

sparingly hirsute, thick, pale beneath, densely covered with short-linear and

punctiform cystoliths above, nearly destitute of cystoliths beneath, sparingly to

densely lepidote beneath; plants dioecious, rarely monoecious; staminate inflores-

cence paniculiform, longer than the leaves, the flowers ebracteate, in dense glom-

erules; pistillate inflorescence similar, shorter than the leaves.

DiSTuiBtJTiON: Eastern Cordillera of Colombia, at 1,500 to 3,000 meters, and

Western Cordillera.

Colombia.
Santander: California, KilUp & Smith 17014 (G, US, Y). Charta, Killip &

Smith 19097 (G, US, Y), 19119 (G, US, Y). Tona, Killip & Smith

19405 (G, US, Y), 19457 (G, US, Y), 19464 (G, US, Y).

NoETE DE Santander: Tapatd, KilUp & Smith 20188 (G, US, Y). Ocafia,

Kalbreyer 1023 (B, K).

Cundinamarca: Bogotd, Goudot (P, type).

El Vallb: Rio Dagua, Andri K1673 (F, K, Y).

Goudot's type, which has ciliate leaves sparingly pilose on both surfaces, is

exactly matched only by KilUp & Smith 20188, the rest of the material here cited

being glabrous throughout. However, I can not believe that more than a single

species is represented by these specimens. The plant has a wholly different aspect

from P. rhomhea, having much stouter, pale stems, thicker leaves, and a more

diffuse inflorescence.

10. Pilea ar^ntea Killip, Journ. Washington Acad. Sci. 15: 290. 1925.

Plant erect, glabrous; stipules soon deciduous; leaves of a node equal, oblong,

up to 8 cm long, 3 cm wide, obtusely acuminate at apex, subauricular at base,

sessile or nearly so, entire, dark green and bearing linear and punctiform cystoliths

above, silvery-lustrous beneath, bearing numerous linear cystoliths; plants dioe-

cious, the inflorescence of staminate plants confined to upper axils, that of

pistillate plants at most axils, the flowers m dense glomerules forming panicles

3 to 4 cm long; achenes suborbicular, about 0.5 mm long.

Distribution: Eastern Cordillera of Colombia, between 1,500 and 2,000 meters

altitude.

Colombia.
Huila: Neiva, alt. 1,500 to 2,000 meters. Rushy & Pennell 654 (Y, type),

938 (US).

Cundinamarca: Fusagasug^, Andri 1895 (K).

11. Pilea tatei KiUip, Contr. U. S. Nat. Herb. 26: 377. 1936.

Distribution: Mountains of northeastern Venezuela.

Venezuela.
Monagas: Cerro de Turumiquire, alt. 2,200 meters, Tate 187 (US), 188

(US), 190 (US, type).
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12. PUea aenea Killip, Contr. U. S. Nat. Herb. 26: 378. 1936.

Distribution: Known only from the type specimeu, from Colombia.

Colombia: Mutis 1908 (Ma, type).

13. Pilea angustata Killip, Contr. U. S. Nat. Herb. 26: 378. 1936.

Distribution: Peru or, more probably in view of other Grisar collections,

Ecuador.

Ecuador or Peru: Grisar (P, type).

III. Fallaces

14. Pilea lippioides Killip, Journ. Washington Acad. Sci. 15: 296. 1925.

Plant up to 60 cm high, glabrous, the stem repent and suflrutesceat below;

petioles of a pair unequal, the longer 1.5 to 4 cm long, the shorter usually less than

half as long; leaves of a pair similar but unequal (smaller leaf one-third to two-

thirds as long as the longer) , ovate-eUiptic, 2 to 10 cm long, 1.5 to 6 cm wide, acute

at apex, rounded or acute at base, coarsely crenate-serrate, penninerved; plants

monoecious or dioecious; staminate flowers in slender-peduncled globose heads

borne singly in the upper axils, subtended by an involucre of 8 persistent or

deciduous, white, pink-striped bracts, the outer 4 orbicular, the inner 4 oblong,

the perianth lobes 3, with long slender tips; pistillate flowers in short-peduncled

cymes in the axils of the lower leaves; achenes 1.5 mm long.

Distribution: Eastern and Central Cordilleras of Colombia, at 2,400 to 3,000

meters altitude.

Colombia.
Santander: Las Vegas, Killip & Smith 16054 (G. Gen, US, Y). Between

Piedecuesta and Las Vegas, Killip & Smith 15559 (G, US, Y).

Norte de Santander: Ocaiia, Kalbreyer 531 (K).

Huila: Rio Paez Valley, Pittier 1216 (US, type).

The conspicuous involucrate bracts subtending the staminate flower clusters

and a 3-lobed, rather than the normal 4-lobed perianth of the staminate flowers,

isolate this species from other South American representatives of Pilea of which

the staminate inflorescence is known. In the type specimen the leaves at a node

are more nearly equal than in the Santander material cited.

Pilea lippioides may be identical with P. obetiaefolia, known only from a single

pistillate plant, in which the petioles and nerves on the under surface of the

leaves are distinctly hirtellous. The specimens here cited as P. lippioides have no

vestige of pubescence. Until further collecting is done in the northwest part of

Colombia and staminate material of P. obetiaefolia discovered, it seems best to

regard the two as distinct.

15. Pilea obetiaefolia Killip, Journ. Washington Acad. Sci. 13: 359. 1923.

Erect herb about 30 cm high, the stem simple (?), glabrous, or the younger

portions hirsutulous; petioles hirsutulous, those of a pair unequal, the longer up

to 4 cm, the smaller up to 2 cm; leaves oblong-lanceolate, 5 to 10 cm long, 2 to 4 cm

wide (those of a pair slightly unequal), short-acuminate, crenate-serrate nearly

to base, the nerves hirsutulous beneath, the cystoliths fusiform, conspicuous on

both surfaces; plants apparently dioecious; pistillate flowers in compact cymes;

achenes broadly ovate.

Distribution: Known only from the type locality, in the northern part of the

Western Cordillera of Colombia.

Colombia.
Caldas; Cerro TatamA, alt. 2,700 meters, Pennell 10374 (US, type).

16. Pilea hitchcockii Killip, Journ. Washington Acad. Sci. 16: 297. 1925.

Plant herbaceous, the stem repent, at length erect or suberect, 15 to 30 cm

high, ferruginous-strigillose; leaves of a node subequal, narrowly elliptic to
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rhombic-ovate, 2 to 10 cm long, 0.7 to 3 cm wide, acute or acuminate, coarsely

crenatc-serrate or sinuate-serrate, strigillose on the nerves beneath, otherwise

glabrous, the narrower leaves penninerved, the broader ones triplinerved; cystu-

liths faint, linear and subpunctate above, punctate beneath; plants monoecious,

the cymes unisexual (staminate at lower nodes, pistillate at upper), slender-

peduncled^taminate flowers about 2 mm wide, the segments with a filiform tip

about 1 mm long; achenes broadly ovoid, strongly compressed, about 1 mm long.

Distribution: Central Ecuador.

Ecuador:
Tunguraiiua: Pastaza River, alt. 1,500 meters, Hitchcock 21825 (G, US,

type, Y).

Napo-Pastaza: Tena, alt. 400 meters, Mexla 7177 (US).

In the type specimen the leaves are all penninerved, but in the more ample
type material at the Gray Herbarium and in the Mexfa collection the broader
leaves are distinctly triplinerved.

17. Pilea sublobata Rusby, Bull. Torrey Club 28: 311. 1901.

Plant lax, the stem and branches very slender, glabrous; leaves ovate, oblong,

or oblong-lanceolate, 0.5 to 2 cm long, 0.3 to 1 cm wide (rarely a few larger),

thin, slender-petioled, coarsely crenate-serrate, glabrous, obscurely triplinerved,

the lateral nerves not extending beyond lower quarter of margin; cystoliths linear,

faint; plants monoecious, the staminate and pistillate cymes in the axils of the
upper leaves, often both in same axil, the peduncles of the staminate slightly

longer than those of the pistillate.

Distrtbtjtion: Western Bolivia.

Bolivia.

La Paz: Unduavi, Buchtien 383 (F, K), 794 (B, F, G, US, Y); Rusby 1484
(Y, type). Pongo. alt. 3,600 meters, Tale 184 (Y).

18. Pilea pauciserrata Killip, Journ. Washington Acad. Sci. 16: 293. 1925.

Low slender herb, glabrous throughout, the stem repent, at length erect; leaves
narrowly obovate or oblanceolate, 6 to 20 cm long, 2 to 5 cm wide, cuneate-
attenuate at base, sharply serrate with divaricate teeth, the cystoliths on upper
surface linear, on lower punctiform; plants apparently dioecious; staminate
flowers sessile or short-pedicelled in few-flowered pedunculate heads.

Distribution: Western Bolivia.

Bolivia.

La Paz: Unduavi, Buchtien 2811 (US, type), 8935 (US).

19. Pilea trichosanthes Wedd. in DC. Prodr. 16': 120. 1869.

Prostrate or repctit, much-branched, slender, glabrous herb; stipules about 1

mm long; leaves unequal, opposite or sometimes in 4's due to the presence of a
short branch, the larger leaves oblong or oblanceolate, 0.8 to 2 cm long, 3 to 7
mm wide, subacute at apex, cuncate at base, oblique, coarsely serrate above
middle, 1 -nerved, the smaller ones subrotund, 2 to 4 mm wide, sessile, entire or

2 or 3-toothed, 1-nerved or obscurely triplinerved, the cystoliths filiform, about
1 mm long, conspicuous on the upper surface, fewer and obscure beneath; plants
dioecious; staminate cymes sessile or short-peduncled, 3 to 5-flowered, the perianth
segments pilosulous without.

Distrtbutiom: Ecuador.

Ecuador.
BoLfvAit: Between Guranda and Bodegas, Remy (P, type).

Napo-Pastaza: Canelos, alt. 300 to 400 meters, Mexla 6881 (US). Tena,
Mcxia 7178 (US), 7211 (US).

This species I placed in Fallaces because of the 1-nerved leaves of the type
specimen. In the recent Mexi'a collections the smaller leaves are obscurely
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triplinerved. The type has the crowded leaves characteristic of Diversifoliae, but

in the Mexfa specimens the leaves are in pairs.

20. Pilea fallax Wedd. in DC. Prodr. 16^: 120. 1869.

Pilea fallax var. glabra Wedd. in DC. Prodr. 16»: 121. 1869.

Plant suffrutescent or small examples herbaceous, the lower portion of stem
stout, woody, radicant, with numerous erect branches up to 50 cm high, densely

hirsute above with hyaline hairs; stipules cordate-ovate, up to 8 mm long, per-

sistent; larger leaves ovate or ovate-lanceolate, 2 to 4.5 cm long, 0.8 to 2 cm wide

(rarely much smaller) , acuminate or subobtuse at apex, acute or rounded at base,

coarsely serrate, entire at base, petiolate, dark green and usually densely hirsute

with white or brown, hyaline hairs above, appressed-ferruginous-hirtellous on

nerves beneath, or the leaves glabrous throughout; smaller leaves broadly ovate

or suborbicular, 0.5 to 1.5 cm long, acute; cystoliths linear or fusiform, con-

spicuous especially on the paler lower surface of the leaves; staminate cymes
8 to 12-flowered, short-peduncled; pistillate cymes 3 to 7-flowered, subsessile or

on peduncles up to 6 mm long, the perianth segments subequal, broadly ovate,

about 2 mm long, acutish, bearing coarse linear cystoliths without; achene broadly

ovate, about 2 mm long, 1.2 mm wide.

Distribution: Western Venezuela and Colombia to Ecuador, at 2,700 to

3,000 meters altitude.

Venezuela.
MArida: Mucunut^n, Gehriger 592 (US).

Colombia.

Cundinamarca: Fusagasugi, Guevara F.l (US).

Caldas: Cerro Tatamd, Pennell 10376 (G, US), 10377 (US). Salento, Pennell

9336 (G, Ph, US, Y), 9401 (US, Y).

El Cauca: Paletar6, Pennell 6944 (G, Ph, US, Y). Mount Purae6, Killip

6777 (G, US). San Josd, Pennell & Killip 7336 (G, Ph, US, Y), 7375

(G, Ph, US, Y); Pennell 7559 (G, Ph, US, Y). El Tambo, Sneidern

414 (S),964 (S),965 (S).

NariSo: Cocha, Stiibel 362b (B). Pdramo ChimbaMn, Andri 2987 (P, K,

Y). Tabano, Andri 3035 (K), K1674 (K, Y), K1675 (K). Quebrada

Yacuco, Andri K725 (K), K1676 (K). Minas, Lehmann K332 (K).

Ecuador. "In Andes," Spruce 6107 (K, type of P. fallax var. glabra, V).

Pichincha: San Florencio, Andri K724 (K).

Tungurahua: Spruce 6106 in part (BM, Gen, K, type, V, Y).

These specimens vary somewhat in degree of indument and shape and size of

the leaves. In Spruce 6107 and Sneidern 414 the foliage is glabrescent. Most of

the specimens have short-acuminate or subobtuse leaves, but in this same Sneidern

plant they are rather long-acuminate. Guevara F.l is a variant with very small

leaves, none of them being over 1 cm long.

21. PileavegaaanaKillip,Contr. U.S. Nat. Herb. 26:379. 1936. Plate 31.

Distribution: Eastern Cordillera of Colombia, at an altitude of about 2,600

meters.

Colombia.
Santander: Las Vegas, Killip & Smith 16020 (G, US, Y), 16025 (G, US, Y),

16043 (G, Gen, US, type, Y), 16082 (G, US, Y). Mount San Vicente,

near Charta, Killip <fe Smith 18968 (G, US, Y).

Explanation of Platk 31

—

Pilea vegasana, the type specimen. One-half natural size.

115159—30-
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IV. DiVERSIFOLIAE

22. Pilea nutans (Poepp.) Wedd. Arch. Mus. Hist. Nat. (Paris) 9; 196. pi. 7,

j. 11-13. 1856-57.

Urtica nutans Poepp.; Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 196. 1856-57,

as synonym.
Pilea herrerae Mildbr, in Herrera, Anal. Univ. Cuzeo 1: 147. 1926, name only.

Plant diffuse, much-branched glabrous throughout; leaves appearing in 4's

(rarely in 3's), due to the presence at each node of a pair borne on very short

branchlcts, serrate or crenate-serrate, triplinerved, bearing linear cystoliths on
both surfaces, those of the upper surface smaller and more numerous, the larger

leaves rhombic-ovate or rhombic-lanceolate, 0.8 to 2.5 cm long, 0.4 to 1,5 cm wide,

acute or acuminate at both ends, the petioles 1 to 10 mm long, the smaller leaves

rhombic or broadly ovate, up to 5 mm long, sessile or short-petioled; plants

dioecious; staminatc cymes small, sessile or short-peduncled, few-flowered, the

flowers pedicellate, about 1 mm wide, the lobes obtuse, mucronate; pistillate cymes
shorter than the leaves; achencs obliquely rounded.

Distribution: Peru and Bolivia, at 800 to 2,200 meters altitude; apparently
also in northeastern Colombia.

Colombia.
NouTE DE Santander: Ocana, alt. 1,050 meters, Schlim 1134 (Brux) ; alt.

2,100 meters, Triana (HNC), 492 (P, labeled "Province d'Antioquia,"
but clearly a part of the Triana Ocafia collection).

Peru: Dombey (P) ; Haenke 1731 (Y).

HuAnuco: Cochero, Poeppig 1565 (B, BM, Gen, P, type, V).

JuNfN: Huacapistana, KilHp & Smith 24274 (F, US, Y). Dos de Mayo,
Pichis Trail, KilUp & Smith 25789 (US, Y). Porvenir, Pichis Trail,

Killip <fc Smith 25895 (F, US, Y). Pasla, Raimondi 9290 (B).

Cuzco: Rfo Yanamayo, Penncll 14049 (F, Ph, US, Y). Urubamba Valley,

Cook & Gilbert 1095 (US). Cosnipata Valley, Herrera (B), La Maquifia,
West 8035 (G).

PuNo: Ollachca, Raimondi 9649 (B).

Bolivia.

Cochabamba: Incachaca, Steinbach 8890 (B, F, Ph, S).

Santa Cruz: Province of Sara, Steinbach 5028 (B, F, G, Y),

Most of the specimens cited above are without a well-developed inflorescence,

either staminate or pistillate, and I have merely reproduced WeddeH's description

of the inflorescence in the Prodromus, which differed slightly from his earlier one.

Killip & Smith 25895, a staminate plant, has mature flowers, but they are in

compact clusters on filiform peduncles 1.5 to 2 cm long, a floral arrangement at
variance with Weddell's description. As the leaves, moreover, are not congested,
it is quite possible that this collection represents an undescribed species. The
Colombian specimens, also with good staminate flowers, are far out of range
and may likewise belong elsewhere. Triana's 492 I cited (p. 384) as P. rojasiana,
but having compared the additional Colombian material with the typo of that
species, I am inclined to think that it is better placed in P. nutans, under which
it was listed by Weddell.

In the six species of the group Diversifoliae the leaves are very numerous and
appear to be in three's or in four's at a node. This is due to the fact that at most
of the nodes there is a very short branch which usually bears a single pair of leaves,

one large, one small. Sometimes this second small leaf is wanting, so that there

are three leaves associated with the node; sometimes the branch is elongate and
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bears several pairs of leaves, of which the lowermost pair is so close to the stem

that the leaves appear to be in four's.

Local names: "Chia-chia," "qiiisa," "yunca-quisa" (Peru).

23. Pilea myriophylla Kilhp, Contr. U. S. Nat. Herb. 26; 379. 1936. Plate 32.

Distribution: Ecuador.

Ecuador: Uarunamaca, Andr6Kim7 (K, type). "4,000-5,000 feet," Pearce (K).

Explanation of Plate 32.—Pi7eo mvriophylla, portion of type specimen. Natural size.

24. Pilea diversifolia Wedd. Ann. Sci. Nat. IIL Bot. 18: 212. 1852.

Lax much-branched glabrous herb, the stem up to 1.5 meters long; larger

leaves of a node cuneate-oblong, 5 to 10 mm long, 1 to 4 mm wide, coarsely 3 to

7-toothed, 1-nerved (secondary nerves faint), the smaller leaves suborbicular,

3 to 5 mm wide, entire or few-toothed, faintly triplinervcd, the cystoliths linear,

conspicuous, larger but less numerous on the lower surface; plants dioecious;

pistillate cymes about 3 mm wide, on peduncles 4 to 5 mm long.

Distribution: Central Peru, at 1,500 to 2,200 meters altitude.

Peru: Ruiz & Pav6n 4677 (B, BM, type. Ma, US).

HuANTTco: Muna, Macbride 3984 (F, Gen, K, US).

JunIn: Dos de Mayo, Pichis Trail, Killip & Smith 25885 (F, US, Y).

Ayacucho: Ccarrapa, between Huanta and Rfo Apurimac, Killip & Smith

22357 (F, US, Y).

25. PileaweberbaueriKillip,Contr.U. S.Nat. Herb. 26: 380. 1930. Plate 33.

Distribution: Known only from the type specimen, from central Peru.

Peru.

JuNfN: Between Palca and Huacapistana, alt. 1,900 to 2,000 meters, Weber'

bauer 2022 (B, type).

Eiplanation or Plate ZZ.—Pilea webtTbaueri, the type specimen. About one-half natural siie.

26. Pilea pulegifolia (Poir.) Wedd. Ann. Sci. Nat. III. Bot. 18: 213. 1852.

Urtica pulegifolia Poir. in Lam. Encycl. Suppl. 4: 224. 1816.

Stem elongate, apparently ])rostrate but not rooting at nodes, with numerous

densely tomentellous, leafy branches; stipules ovate, persistent; leaves ovate,

3 to 6 mm long, 2 to 4 mm wide (those of a node similar but shghtly unequal),

obtuse at apex, cuneate at base, crenate-serrulate with 2 to 5 serrulations on

each side, glabrous, the petioles up to 2 mm long, tomentellous, the cystoliths of

upper surface linear, yellow, thick, wliite and less conspicuous beneath; staminate

flowers in small cymes in the upper axils, the pedimcles longer than the petioles,

puberulent.

Distribution: Known only from the type specimen.

Peru: Churugallana, Dombey (Bo, F, Ma, P, type).

This and the following species have the curious leaf arrangement of Diversi-

foliae, but unlike other representatives of the section the branches and petioles

are densely pubescent.

27. Pilea ramosissima Killip, Contr. U. S. Nat. Herb. 28: 380. 1936.

Distribution: Central Peru, at 2,500 to 2,800 meters altitude.

Peru.
Cajamarca: Hualgayoc, Raimondi 7(}92 (B). :;,:,:
HuInuco: Chaglla, Macbride 3650 (B, F, K, US, type). '„.'',••

\

V. Imparifoliae

28. Pilea filicina Killip, Journ. Washington Acad. Sci. 13: 355. 1923.

Plant glabrous throughout, frutescent, pinnately branched, the branches divari-

cate; larger leaf ovate-orbicular, 10 to 13 mm long, 6 to 7 mm wide, 5-crenate
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toward apex, abruptly tapering at base, sessile or subsessile; smaller leaf reniform-

orbicular, 4 to 6 mm wide, sessile, entire or undulate, triplinerved; cystoliths on

upper surface of leaves linear, faint, borne mainly near margin, those on lower

surface numerous, punctiform; plants apparently dioecious; pistillate heads

subglobose, 3 or 4-flowered, sessile or subsessile; achenes broadly ovate, 1 mm
long.

Distribution: Eastern Cordillera of Colombia.

CoLOMniA.
CuNnmAMAUCA: Paime, Ariste Joseph A927 (BM, Bog, US, type, Y).

29. Pilea bassleriana Killip, Contr. U. S. Nat. Herb. 26: 381. 1936.

Dirtkihution: Amazonian Peru, at low elevations; also in southwestern

Colombia.

Colombia.

El Catjca: La Costa, Sneidern 1025 (S, US), 1614 (S).

Peru.

LoRETo: Balsapuerto, alt. 150 to 350 meters, Killip & Smith 28429 (F, US,

Y), 28467 (F, US, Y), 28471 (F, US, type, Y); Klug 2870 (F, G, Gen,

US, Y). Santa Rosa, below Yurimaguas, Killip & Smith 28993 (US,

Y). Pongo de Manseriche, Dennis {Killip & Smith 29145; US, Y);

Tessmann 4603 (B), 4667 (B); Mexia 6355 (US), 6360 (US). Mouth of

Rfo Pastaza, Dennis {Killip & Smith 29196; US, Y).

30. Pilea daguensis Killip, Contr. U. S. Nat. Herb. 26: 382. 1936. Plate 34.

Pilea dendrophila var. major Wedd. in DC. Prodr. 16': 122. 1869.

Plant herbaceous, the stem repent, the branches erect, sulcate, 30 to 40 cm
high, stout, glabrous; stipules ovate, 3 to 4 mm long, subpersistent; leaves dark

green and glabrous above, bearing faint linear cystoliths, beneath paler, puberu-

lent on the nerves, bearing punctiform cystoliths; leaves of a pair dissimilar and

very unequal, the larger ones oblanceolate, 7 to 9 cm long, 1.2 to 3 cm wide,

acuminate at apex, obhque and subemarginate at base, borne on petioles 2 to 3

mm long, coarsely crenate-serrate except in the lower third (teeth obtuse or rarely

acutish, 8 or 9 to a side), triplinerved, the smaller leaves inequilaterally ovate or

suborbicular, 5 to 10 mm long and wide, obtuse, obliquely cordate at base, sessile,

entire or slightly undulate, obscurely triphnerved; plants dioecious, the cymea
similar, 5 to 8 mm wide, subsessile, the staminate perianth with slender teeth,

the segments of the pistillate perianth subequal; achenes nearly orbicular, 0.5

mm wide.

DiBTRiRUTroN; Western Colombia, at low elevations.

Colombia: Triana 889 (B, BM, perhaps part of type collection, K, P, US).

El Choc6: Tutunendo, Archer 2129 (US). Headwaters of Rfo Tutuuendo,
Archer 2172 (US).

El Valle: "Province of Buenaventura, 300 meters," Triana (BM, type,

also type of P. dendrophila var. major, HNC). Santa Rosa, Rfo Dagua,
Killip 11550 (B, G, Ph, US, Y).

El Cauca: El Tambo, Sneidern 772 (S).

Explanation or Plate 24.—Pilea daguensis. Killip 11550, onc-lialf natural size,

31. Pilea imparifolia Wedd. Ann. vSci. Nat. III. Bot. 18: 212. 1852,

Pilea dendrophila Miquel in Mart. Fl. Bras. 4 i: 202. 1853.

Decumbent herb with numerous suberect branches; larger leaves rhombic-ovate

to elliptic-oblong or obovate, 2 to 6 cm long, 0.8 to 2 cm wide, narrowed at apex,

acute or attenuate at base, oblique, sessile or short-petioled, crenate-serrate above
middle, obscurely triplinerved, the smaller leaves obovate-orbicular or orbicular-
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reniform, 0.8 to 1.5 cm long, strongly asymmetrical, subentire; cystoliths linear on

upper leaf surface, punctiform, rarely linear beneath; plants dioecious, the stami-

nate and pistillate cymes sessile or subsessile, few-flowered; segments of staminate

flowers mucronulate; achenes about 1 mm long.

Illustration: Arch, Mus. Hist. Nat. (Paris) 9: pi. 7, f. 1-S.

Distribution; Colombia to northern Peru, eastward to the Guianas and Ama-
zonian Brazil; at low elevations. Type from French Guiana, collected by Melinon

(no. 55).

Colombia: Triana (P) ; Dawe 772 (K, US).

BoLfvAR: Rio Esmeralda, Pcnnell 4541 (US, Y).

El Choc6: La Conccpci6n, Archer 2081 (US). Rio Tutunendo, Archer

2190 (US).

Caldas: Salento, Killip & Hazen 8786 (B, G, Ph, US, Y).

El Valle: La Cumbre, Killip 6698 (G, Ph, US, Y).

El Cauca: El Tambo, Sneidem 895 (S).

PuTUMAYo: Umbria, Klug 1931 (B, BM, F, G, US, Y).

Ecuador.

Org: Santa Rosa, Jameson 734 (BM, K).

Peru.

San Martin: Tarapoto, Spruce 4434 (B, BM, Brux, K, P, V, Y).

Loreto: RIo Itaya, Killip & Smith 29308 (F, US, Y), 29515 (F, US, Y),

29572 (F, US, Y). Mouth of Rio Santiago, Mexia 6365 (US) . Mouth
of Rio Napo, Tessmann 3721 (Bas, Gen). Maucallacta, Klug 3950

(US). Between Rfo Ucayali and RIo Huallaga, Huber 1519 (Go).

Jun^n: San NicoMs, Pichis Trail, Killip & Smith 26038 (US, Y).

These specimens show considerable variation in the size and shape of the larger

leaves, those with small leaves approaching P. filicina and those with large ones

P. hassleriana.

Local name: "Estrella caracha" (Putumayo).

VL Centradbnioideae

32. Pilea trianaeana Wedd. in DC. Prodr. 16' : 121. 1869.

Stem radicant, at length erect to a height of about 15 cm, puberulous or subgla-

brous; larger leaf oblong or elliptic-oblong, 8 to 16 cm long, 3 to 6 cm wide, acumi-

nate at apex, acute at base with a slender petiole 1 to 3 cm long, crenate-serrate,

glabrous above, often sparsely pilose on the nerves beneath, the smaller leaf similar,

2 to 4 cm long, 0.3 to 1.3 cm wide, acute or acuminate, the cystoliths linear and

punctiform, conspicuous on upper surface; plants dioecious; staminate flowers in

loose cymes in the upper axils, the peduncles about 1 cm long, the tips of the

perianth segments filiform, 1 to 1.5 mm long; pistillate flowers in lax, pedunculate

panicles up to 5 cm long; achenes about 1 mm long.

Distribution: Western Colombia, at elevations up to 1,000 meters.

Colombia.
BolIvar: Boca Antizales, Pennell 4502 (Y).

El Choc6: La Concepci6n, Archer 1977 (US).

El Valle: RIo Dagua, Triana (BM, P, type).

33. Pilea centradenioides Seem. Bot. Yoy. Herald 194. 1854.

Semi-epiphytic herb, the stem repent in the lower part, strigose-hirsute; stipules

ovate-oblong, 6 to 10 mm long, thin-membranous, subpersistent; leaves coarsely

dentate-serrate, trinerved or subtriplinerved, sparingly pubescent above with hya-

line hairs, or glabrous, appressed-pilose on the nerves and veins beneath, white-
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striped along the nerves, the cystoliths of the upper surface linear, not more than

0.3 mm long, those of the lower surface similar but slightly longer, obscure, the

leaves of a node strongly unequal and dissimilar, the larger elliptic-lanceolate,

rarely oblanceolate, 3 to 15 cm long, 1 to 5 cm wide, caudate-acuminate at apex,

subcuneate at base, the petiole 1 to 5 cm long, the smaller one ovate or rhombic-

ovate, 1 to 2.5 cm long, 7 to 13 mm wide, acute, sessile or with a petiole 3 to 5 mm
long; plants dioecious; staminate cymes shorter than the longer of the adjacent

petioles, at length up to 2 cm wide, pedunculate, the perianth globose, about 1.5

mm in diameter, the lobes with filiform tips 1.5 to 2 mm long.

Distrihution: Northwestern Colombia and in the Magdalena Valley; at tow
elevations:

Colombia.

Santandeb: Barranca Bermeja, Ilaught 1274 (US), 1305 (US), 1592 (US).

Boyaca: El Humbo, Lawrance 652 (F, US).

El Choc6: Cape Corrientcs, Seemann 1099 (BM, K, type). TamanA,
Triana 887 (HNC, K, P).

Haught's field notes state that this is a delicate, semi-cpiphytic herb, growing on
the base of trees. His specimens are larger in every way than the Seemann type.

In the Triana material the leaves are more densely pubescent, and their teeth more
rounded.

34, Pilea seemannii Killip, Contr. U. S. Nat. Herb. 26: 382. 1936.

Pilea variegata Wedd. in DC Prodr. 16 ': 123. 1869. Not P. variegata Seem.,

1854, a transfer of Urlica variegata Sprcng.

Stem repent at base, at length erect, 25 cm high or more, appressed-ferruginous-

hireate; leaves of a node strongly unequal and dissimilar, the larger one ovate or

elliptic-lanceolate, 6 to 11 cm long, 2 to 3 cm wide, oblique, acuminate at apex,

sharply serrate, glabrous and longitudinally white-fasciate above, appressed-
hirsute on the nerves, the petiole up to 5 mm long, the smaller leaf ovate or orbicu-

lar-ovate, 5 to 8 mm long, rounded or cordulate, crenate-serrate, sessile; cystoliths

on upper surface of leaves very conspicuous, linear, nearly 1 mm long, straight

or bent, numerous, those of the lower surface few and inconspicuous; i)lants di-

oecious, the staminate and pistillate cymes similar, 8 to 10 mm wide, the peduncles
slender, 3 to 6 mm long; staminate perianth with filiform lobes; pistillate perianth
with Rubequal segments; achcncs ovate, 1 to 1.5 mm long.

Distkibution: Western Colombia, at low elevations.

Colombia,
Et, Choc6: Alt. 100 meters, Triana 888 (B, BM, HNC, K, P, US). Cape

Corrientcs, Seemann (BM, type of P. variegata Wedd., P).

El Valle: C6rdoba, Killip 5117 (G, Ph, US, Y).

This is a striking plant in the dense jungle about C6rdoba. The numerous
erect branches arise in clumplike masses from the thick repent stem and bear
nearly equally spaced, distichous leaves, conspicuously marked above along the
nerves with white lines. In the type specimen the larger leaves are ovate; in

Triana's no. 888 elliptic-lanceolate.

Many of the Triana specimens of Pilea are labeled "Prov. de Barbacoas y
Choc6." As many of the species represented by them are of a very local distri-

bution, I believe it is an error to assume from Triana's records that the species

occurs in both southwestern and northwestern Colombia,

36. Pilea costata Killip, Contr. U. S. Nat. Herb. 26: 382. 1936.

Distribution: Known only from the type locality, eastern slopes of the Andes
of Peru.

Pertt.

JuNfN: Enenas, alt. 1,700 meters, Killip & Smith 25638 (US, type).
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36. Pilea pichisana Killip, Contr. U. S. Nat. Herb. 26: 383. 1936.

Distribution: Known only from the type locality, eastern slopes of the Andes

of Peru.

Peru.

JuNfN; Dos de Mayo, Pichis Trail, alt. 1,800 meters, Killip & Smith 25876

(F, US, type, Y).

36a. Pilea scandens Killip, sp. nov. Plate 35.

Suffriitescens, scandens, glaberrima, ramosissima, dioica; stipulae miniraae,

deciduae; folia serrata vel crcnato-serrata, trinervia, cystolithis fusiformibus, in

pagina superiore clevatis, laminis in eodem jugo inaequimagnis et dissimilibus,

majore lanceolato-ovata, acuminata, cordulata, breviter petiolata, minore ovato-

reniformi vel cordato-reniformi, sessili; cymae 9 3 vel 4-florae, breviter peduncu-

atae.

Plant scandcnt, suffrutescent, glabrous throughout, much-branched, the

branches slender, elongate; stipules narrowly ovate, about 0.5 mm long, acute,

soon deciduous; leaves thick, serrate or crenate-serrate (teeth usually incurved,

mucronulate) , trincrved, asperulous on both surfaces, dark green above, black-

punctate and paler beneath, with the nerves and veins much darker than the

leaf surface, the cystoliths short-fusiform, obscure, slightly elevated on the upper

surface; leaves of a node unequal and dissimilar, the larger lance-ovate, 1.5 to

3 cm long, 8 to 13 mm wide, acuminate at apex, cordulate or rarely slightly

narrowed at base, the petiole 1 to 2 mm long, the smaller leaf ovate-rcniform or

cordatc-reniform, 4 to 5 mm long, 5 to 9 mm wide, sessile, subacute at apex;

plants dioecious; pistillate cymes (undeveloped) very short, 3 or 4-flowered, the

peduncles abovit 1 mm long, the perianth segments unequal.

Type in the herbarium of the Riksmuseum, Stockholm, collected in virgin

forest, Ija Costa, near EI Tambo, Department of El Cauca, Colombia, altitude

1,300 meters, July 28, 1936, by Kjell von Sneidern (no. 881). Duplicate at US.

Distribution: Central and Western Cordilleras of Colombia, at 1,300 to 1,800

meters altitude.

Additional specimens examined:
Colombia.

Caldas: Rfo Santa Rita, near Salento, KUlip & Hazen 10129 (G, Ph, US, Y).

El Cauca: La Gallcra, Micay Valley, Killip 7678 (G, Ph, US).

This last specimen was cited (p. 384) as P. rojasiana; it was sterile, and I believed

at the time that in all probability it represented an undescribed species. Better

material collected by Sneidern permits a diagnosis. In general habit this species

resembles P. rojasiana, but the larger leaves are of a different shape, the toothing

of the leaves is more pronounced, and the cystoliths are dissimilar.

EiPLANATiON OF PLATE Z5.—Pilea tcaudeni, the type specimen. One-half natural size.

37. Pilea rojasiana Killip, Contr. U. S. Nat. Herb. 26: 383. 1930.

Distribution: Southwestern Colombia. *

Colombia.

El Cauca: San Jos6, near San Antonio, Western Cordillera, west of PopayAn,

alt. 2,400 to 2,700 meters, Penne.ll & Killip 7373 (US, type); Sneidern

1396 (S).

Triana's no. 492, cited under this species on page 384, Is better placed in P.

nutans. Killip's no. 7678, which was also cited as P. rojasiana, is rather P. scan-

dens, as noted above.

38. Pilea crugeriana Wedd. in DC. Prodr. le*: 122. 1869.

Succulent suflfrutescent herb, glabrous throughout; stem densely covered with

obscure linear cystoliths; stipules early deciduous; leaves of a node very unequal

but rather similar in outline, coarsely crenate-serrate nearly to base, caudate-

acuminate at apex, subrotund at base, 3-nerved (lateral nerves extending to base
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of acumen), bearing on both surfaces numerous small stellate cystoliths with 3

plender rays, the larger leaves ovate-lanceolate, 3 to 12 cm long, 1 to 3 cm wide,

with petioles up to 1.2 cm long, the smaller leaves ovate, 1 to 2.5 cm long, 6 to 15

mm wide, subsessile; plants monoecious (always?), the cymes unisexual or an-

drogynous, subsessile, shorter than the adjacent petioles, the etaminate flowers

sessile, the pistillate (at most only a very few to a cyme) short-pediceled.

Distribution: Venezuela.

Venezuela: Criiger 46 (K, type); Gollmer in 1852 < (B), Dos Aguados, Vhnst

1706 (BM).

Abaqua: Between El Castafio and summit, alt. 1,100 meters, Pittier 13898

(US).

Although not noted by Weddell, the foliar cystoliths of P. crugeriana are 3-rayed,

similar to those of P. marginata and P. triradiaia. Both of these species, however,
have the leaves at a node equal and similar, and in the present treatment occupy
a position remote from P. crugeriana.

39. Pilea haenkei Killip, Contr. U. S. Nat. Herb. 26: 384. 1936.

Distribution; Known only from the type specimen.

Peru: "Montana," Haenke 1870 (Pr, type).

40. Pilea macrocyatolithica Killip, Contr. U. S. Nat. Herb. 26: 384. 1936.

Plant herbaceous, glabrous throughout, the stem simple, about 30 cm high,

densely covered with longitudinal, linear cystoliths; stipules triangular-ovate,

about 1.5 mm long, obtuse, deciduous; leaves of a node dissimilar and unequal,

the larger ovate or ovate-lanceolate, 4 to 6 cm long, 2 to 3 cm wide, obtuse or

obtusely acuminate at apex, rounded at base, short- (3-8 mm) petiolate, serrulate

nearly to base (serrulations with filiform tips), trinerved, the smaller leaves sub-

orbicular, 1.5 to 2 cm wide, subsessile; cystoliths of upper surface of the leaves

very numerous, linear, elevated, 0,7 to 0.8 mm long, those of the lower surface

shorter and obscure; plants apparently dioecious,the staminate cymes subglobose,

the peduncles about 2 cm long.

Distribution: Known only from the type specimen.

Peru: "Montana," Haenke 1860 (Pr, type).

In the original account of this species a line in the description of the cystoliths

on page 385 was omitted. A redescription is therefore here presented.

41. Pilea hydrocotyliflora KilHp, Contr. U. S. Nat. Herb. 26: 385. 1936.

Distribution: Known only from the type locality, in the northern part of the

Eastern Cordillera of Colombia.

Colombia.
NoRTE DB Santandbr: Ocafia, alt. 1,800 meters, Kalhreyer 691 (B, type, K),

42. Pilea macrantha Killip, Contr. U. S. Nat. Herb. 26: 385. 1936.

Distribution: Known only from the type locality, in southwestern Colombia.
Colombia.

NariNo: Alto del Tabano, Cordillera de Pasto, Andri K1670 in part (K,

type).

43. Pilea tetrapoda Killip, Contr. U. S. Nat. Herb. 26: 386. 1936.

Distribution: Known with certainty only from the type locality, in central

Ecuador.

* The words "Caracas, Gollmer" have been added to Collmer's original labels

and are in another's writing. Most of the Gollmer specimens represent very rare

species, not re-collected about Caracas during the course of intensive exploration

subsequent to Gollmer's time. I suspect that these plants were actually collected

in some other part of Venezuela.
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Colombia.

NariRo: Alto del Tabano, Cordillera de Pasto, Andr6 K1670 in part (K).

Tambo Savanilla, Andri K1671 (K).

Ecuador.
Tungubahua: Palmera, Rfo Pastaza, between Banos and Mara, alt. 1,200

meters, Tate 665 (US, type).

As noted on page 386, the Colombian specimens are doubtfully referred here.

VII. Flexuosae

44. Pilea flexuosa Wedd. Ann. Sci. Nat. III. Bot. 18: 218. 1852.

Pilea hazeni Killip, Journ. Washington Acad. Sci. 13: 355. 1923.

Plant glabrous throughout, the stem repent or scandent, much branched, the

younger portion stramineous; stipules ovate-orbicular, 4 to 6 mm long, persistent;

leaves of a pair dissimilar and unequal, rarely similar and subequal, crenate-serrate,

subcoriaceous, the cystoliths linear, numerous and conspicuous, the larger leaves

ovate-lanceolate, rarely broadly ovate, 2 to 6 cm long, 1.5 to 4 cm wide, acuminate

at apex, rounded or cordulate at base, the petioles 1 to 3 cm long, the smaller

leaves suborbicular, 1 to 2 cm wide, abruptly acute, cordulate, the petioles 5 to 10

mm long; plants dioecious; pistillate cymes few-fiowered, borne in the upper axils

on filiform peduncles; achenes broadly ovate, nearly 2 mm long.

Distribution: Central Cordillera of Colombia and northern Ecuador.

Colombia.
Caldas: Quindio mountains, Goudot (BM, P, type). Salento, alt. 1,600

to 1,800 meters, Killiv & Hasen 9007 (US), 10121 (G, Ph, US, type of

P. hazeni, Y).

Ecuador.
Pichincha: Mount Pichincha, Jameson 789 (BM, Gen, K, US). Mount

Coraz6n, Sodiro 153/26 (B). Lloa Valley, Hall 5 (K).

Weddell placed this among the species with similar and subequal leaves; in the

type they are, however, rather strongly dissimilar, though less so than in the type

of P. hazeni and in the other Killip and Hazen specimen. In the Ecuadorean ma-

terial the leaves at a node are more nearly equal and more similar.

46. Pilea cymbifoliaRusby, Bull. Torrey Club 28: 311. 1901.

Pilea urerifolia Rusby, Bull. Torrey Club 28: 312. 1901.

Plant suffrutescent, erect, 30 cm high or more, glabrous throughout; stipules

ovate, 4 to 8 mm long; larger leaf elliptic-lanceolate, 8 to 20 cm long, 2 to 7 cm

wide, caudate-acuminate, crenate-serrate to base, often subfalcate, petiolate;

smaller leaf ovate-lanceolate, 1.5 to 3.5 cm long, 0.5 to 1.2 cm wide; cystoUths on

upper surface minute, punctiform, wanting beneath; plants dioecious or rarely

monoecious; staminate flowers in dense globose heads 5 to 8 mm wide, on slender

peduncles up to 1.5 cm long; pistillate flowers in once or twice-dichotomous cymes

much shorter than the adjacent petioles; achenes ovate, about 1.5 mm long.

Distribution: Western Bolivia, at 1,000 to 2,400 meters altitude.

Bolivia: Rfo Tocorani, Herzog 2305 (B, Gen, V).

La Paz: Yungas, Rushy 1482 (BM, G, K, Ph, US, Y, type). Sorata, Rusby

1480(F,US,Y). Unduavi,fiusby 1481 (Y, type of P. uren/oZio). Sacra-

mento, Bang 2374 (A, B, BM, F, G, Gen, K, Mo, Ph, US, V, Y). Coro-

ico, Buchtien 3751 (Gen, Y), 3752 (US, Y), 3753 (Y).

This species in many details is similar to P. capitellata, a plant apparently with

the opposite leaves equal and similar. Pilea urerifolia appears to be only a form

of P. cymhifolia with proportionately broader leaves,

115159—39 4
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VIII. Dauciodokae

46. PUea urticella Wedd. in DC. Prodr. 16'; 157. 1869.

Slender repent herb, with numerous erect or ascending, pilosulous branches up
to 12 cm long, leafy throughout; leaves ovate, 3 to 10 mm long, 2 to 6 mm wide,
subobtuse at apex, short-petiolate, incised-serrate, thin-membranous, bearing a
few hnear cystoliths, sparingly pilosulous above, hirsute on nerves beneath;
plants monoecious, the inflorescences androgynous, few-flowered, subglobose, up
to 5 mm wide, borne in the upper axils on slender peduncles 1.5 to 2 cm long;
achcncs ovate, about 1 mm long.

Distribution: Known only from the typelocahty, in north-central Venezuela,
at 1,200 meters altitude.

Venezuela.

Aragua: Colonia Tovar, Fendler 2429 (G, Gen, type, K, Mo, Ph).
The appearance of this plant, with incised leaves, suggests Urtica urens.

47. Pilea lamioides Wedd. Ann. Sci. Nat. III. Bot. 18: 213. 1852.
Plant glabrous throughout, the stem simple, slender, up to 12 cm high; leaves

ovate, 1 to 3 cm long (lower as short as 0.3 cm), 0.6 to 2 cm wide, coarsely crenate-
dentate, obtuse; cystohths obscure, linear above, punctiform beneath; plants
monoecious, the cymes at the summit of stem, the staminate flowers short-
pediceled in sessile clusters, the pistillate sessile in short-peduncled clusters;
achenes less than 0.5 mm long.

Distribution: Known positively only from the Department of Lima, Peru,
at low elevations.

Peru: Domhey (P, type); Pavdn (P).

Lima: San Ger6nimo, Macbride 5910 (F, K, US). Atocongo, Pennell 14751
(Ph, Y). Amancais, near Lima, Weberbauer 1594 (B). HupacA,
Raimondi 285 (B).

This is an easily recognized species, resembling Lamium purpureum.

48. Pilea dombeyana Wedd. Ann. Sci. Nat. III. Bot. 18: 221. 1852.
Pilea orbiculata Killip, Journ. Washington Acad. Sci. 15: 53. 1925.
Low, succulent, glabrous herb; stipules broadly ovate, persistent; leaves borne

mainly near end of branches, nearly orbicular, 0.7 to 2.5 cm long and wide, short-
petiolate, often cartilaginous-thickened at margin; cystohths fusiform, very faint;
plants monoecious or dioecious, the heads unisexual; staminate flowers sessile in
globose clusters in a few-branched panicle; pistillate flowers in small, densely-
flowered, sessile or subsessile cymes.

Distribution: Probably confined to the high mountains of central Peru.
Peru: "Andes," Domhey (P, type) ; Maclean (K) ; "Herb. Hooker 2031" (Y). Be-

tween Callcan and Pelechuco, alt. 3,600 meters, Pearce in 1864 (K).
HuXnuco: Chasqui, Macbride 3289 (B, F, type of P. orbiculata, Gen, K, US),

Pilea dombeyana was wrongly placed by Weddell in the group with long-
peduncled pistillate cymes. In all the specimens here cited the pistillate cymes
are sessile, or very nearly so, and much shorter than the petioles.

49. Pilea serratifolia Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 235. 1856-57.
Plant herbaceous, glabrous throughout, the stem erect or ascending, with

several short alternate branches 10 to 15 cm long; stipules broadly ovate, 3 to 6
mm long, divaricate, persistent; leaves ovate, 1 to 3 cm long, 1 to 2.5 cm wide,
acute at apex, rounded or subcuneate at base, sharply serrate to base, glaucescent
beneath; staminate flowers in a dense globose head, solitary or in 2's, on slender
peduncles borne in the upper axils; pistillate cymes sessile in the lower axils;

achenes about 1 mm long.
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Distribution: Northern Ecuador.

Ecuador.
Pichincha: Mount Pichincha, Jameson 834 (BM, Gen, K, type, US); Sodiro

153/23C (B).

60. Pilea strigosa Wedd. Ann. Sci. Nat. III. Bot. 18: 225. 1852.

Pilea repens var. slrigoaa Wedd. in DC. Prodr. 16': 156. 1869.

Stem repent at base, with few or numerous lax, ferruginous-hirsutulous branches;

stipules ovate, about 3 mm long, persistent; leaves suborbicular to broadly ovate,

0.8 to 2.6 cm long, 0.8 to 1.5 cm wide (extremes 4.5 cm long, 3 cm wide), rounded

or subacute at apex, rounded or subtruncate at base, crenate-serrate, usually

strigose-pilose above, ferruginous-hirsutulous on the nerves beneath; cystoMths

punctlform or short-linear; plants usually monoecious; cymes unisexual, but often

both kinds borne in the same axil; staminate flowers in compact, subglobose,

usually long-peduncled cymes, the perianth up to 2 mm in diameter, the lobes with

conspicuous foliaceous tips; pistillate inflorescence paniculate, pedunculate;

aehenes ovate, about 1 mm long.

Distribution: Northern and central Peru and western Bolivia, up to 3,000

meters altitude.

Peru: Mathews 2031 (BM, G, K, P, type).

LoRETo: Santa Rosa, Lower Rfo Huallaga, Killip & Smith 28835 (F, US, Y),

28843 (US, Y).

HuXnuco: Cochero, Poeppig 1552 in part (B, V).

JuNfN: Dos de Mayo, Pichis Trail, Killip & Smith 25795 (US).

Bolivia.

La Paz: Yungas, Bang 687 (B, BM, F, G, K, Ph, US, V, Y). Unduavi,

Buchtien 85 (B, BM, F, G, Gen, Y), 795 (US), 8938 (US), 8939 (US);

Julio 462 (US); Rusby 1485 (Y).

Much of the Bolivian material was distributed as P. daua'odora, a species which

P. strigosa resembles in general appearance. In addition to being densely

pubescent, the cystolithic marking is quite dissimilar.

The range of altitude at which the plant grows is unusually great, the specimens

from northern Peru having been collected at 135 meters and Bucbtien's no. 85 at

3,300 meters.

Pilea repens, a West Indian plant with androgynous heads and linear fusiform

cystoliths, is certainly a distinct species.

51. Pilea pusilla Krause, Bot. Jahrb. Engler 37: 530. 1906.

Plant slender, glabrous, up to 10 cm high, the stem filiform; stipules minute,

soon deciduous; leaves suborbicular or subreniform, up to 1 cm long and 1.5 cm
wide, obtuse at apex, subtiuncate at base, sharply serrulate, the cystoliths all

punctiform; plants monoecious, the flower clusters unisexual or androgynous,

forming slender-peduncled panicles; achcnes ovate, about 0.75 mm long.

Distribution: Known only from the type locality, in central Peru.

Peru.
JuNfN: Palca, alt. 1,900 to 2,000 meters, Weberbauer 2023 (B, type).

&2. Pilea delicatula Killip, Journ. Washington Acad. Sci. 15: 51. 1925,

Plant up to 10 cm high, glabrous throughout; leaves ovate-lanceolate, 1 to 1.5

cm long, 0.5 to 1 cm wide, acute, rounded or subcuneate at base, sharply serrate,

the teeth mucronate; cystoliths on upper surface few, linear, faint, punctiform on

lower surface; plants dioecious (?) ;
pistillate flowers in globose, about 6-fiowered,

short-pedunculate cymes, the flowers pendent; aehenes broadly ovate, 1 .5 mm long.
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Distribution: Known only from the type locality, in central Peru.

Peru,

HuXnuco: Tambo de Vaca, alt. 4,000 meters, Macbride 4400 (B, F, type, Gen,
K, US).

53. Pilea elliptica Hook. f. Fl. Antarct. 344. 1847.

Pilea chilensis Wedd. Ann. Sci. Nat. III. Bot. 18: 221. 1852.

Pilea pedunculala Blume, Mus. Bot. Lugd. Bat. 2: 46. 1852.

Pilea uUginosa Phil. Linnaea 30: 199. 1859 or 1860.

Plant glabrous throughout, the stem radicant below, much-branched, the main
branches ascending, bearing short axillary branchlets with .small leaves; leaves
rhombic or rhombic-ovate, 0.7 to 2.5 cm long, 0.4 to 2 cm wide, crenate-serrate
nearly to base, obtuse or acutish at apex, acute at base, tripliuerved (lateral nerves
reaching scarcely to upper third), crcnate-serrate, the cystoliths above hnear,
faint, few, beneath punetiform, numerous; plants monoecious (sometimes di-

oecious?), the cymes unisexual, slender-pedunculed, globose; staminate perianth
with very short tips; achenes orbicular-reniform, about 1 mm long, 1.5 mm wide.

Dlstrirtttion: Central and southern Chile, at low elevations, the type collected
by Charles Darwin in the Chonos Archipelago.

Chile: Gay (B, Y); Nie (Ma); D'Urville (P); Domhcy (P). Rfo Manso, Reiche
in 1896 (B). Bureo, Claude Joseph 3994 (US).

Atacama: Freirina, Claude Joseph 1862 (BM, US, Y).
Concepci6n: Bridges (B).

Valdivia: Valdivia, Bridges 741 (BM, V, Y); Gay 235 (Gen, P); Philippi 28
(B, P, US, V); Buchtien in 1897 (US), in 1899 (Gen, V), in 1905 (US).
Panguipulli, Claude Joseph 2352 (US); Hollermeyer 511 (B) ; Werdermann
1954 (B). Valenzuela Island, Lechler 409 (B, BM, Brux, P, V). Corral,
Gunckel 68 (BM).

Llanquihue: Puerto Montt, Philippi (type collection of P. uUginosa; B,
BM, G). Peulla, Pennell 12653 (F, Ph, US, Y).

Chiloe: Gay 68 (P); Cuming 40 (BM). Castro, Pennell 12608 (Y).
Pilea uUginosa appears to be merely a depauperate form of P. elUpUca.

54. Pilea dauciodora (R. & P.) Wedd. Ann. Sci. Nat. III. Bot. 18: 223. 1852.
UrUca dauciodora R. & P.; Wedd. Ann. Sci. Nat, III. Bot. 18: 223. 1852, as
synonym.

Pilea uncidens Wedd. Ann. Sci. Nat. III. Bot, 18: 224. 1852.
Pilea dauciodora var. unddens Wedd. in DC. Prodr. 16': 138, 1869,
Stem repent, at length suberect, reddish or purplish; stipules triangular, up to

1 mm long, soon deciduous; leaves broadly ovate, orbicular-ovate, or rarely
ovate-lanceolate, averaging 1.5 cm long and 1 cm wide, obtuse or subacute at
the apex, truncate, cordulate, or rarely subacute at the base, petiolate, crenate-
serrate to base (teeth usually mucronulate, subimbricate), glabrous, dark green
above, paler beneath, densely covered above with linear and fusiform cystoHths,
those beneath fewer and fainter; plants monoecious or dioecious, the heads
unisexual (both kinds often borne at same axil), rarely androgynous, slender-
peduncled; staminate heads 2 to 6-flowered; pistillate inflorescence simple or de-
compound, consisting of 2 to 6 (rarely 1) globose, 8 to 20-flowered clusters; achenes
oblong-ovate, 1 to 1.2 mm long, strongly flattened.

Distribution: Guatemala; Colombia and Venezuela to Peru and Bolivia, at
2,000 to 3,200 meters altitude or rarely at lower elevations. Replaced in Ecuador
by P. jamesoniana, a closely related species.

Venezuela.
Federal District: Caracas, PiUier 11120 (US).
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Aragua: Colonia Tovar, Fendler 1246 (G, Gen, K, Mo); Allart 484 (US, Y).

M6rida: Mucurubd, Gehriger 329 (Gen, US).

Colombia.
Santander: Las Vegas, Killip & Smith 16093 (G, US, Y). La Baja, Killip

& Smith 18830 (G, US, Y).

Norte de Santander: Rfo Mesine, between Pamplona and Toledo, Killip

& Smith 19847 (G, US, Y). Loso, Killip & Smith 20390 (G, US, Y).

Tapatd, Killip <& Smith 20207 (G, US, Y). Pdramo del Hatico, Killip

& Smith 20669 (G, US, Y), 20693 (G, US, Y).

Huila: R(o Balsillas, Rusby & Pennell 794 (F, G, Mo, US, Y).

Cundinamarca: Bogotil, Holton 262 (K, Ph, Y) ; Andr^ 1243 (K, Y). Pdramo

de Guasca, Cuatrecasas 2587 (US).

Antioquia: Medellln, Archer 1083 (US), 1084 (US); Toro 969 (Y), 1049 (Y).

Caldas: Cerro Tatamd, Pennell 10379 (US).

Peru: "Andes," Ruiz & Pavdn (Ma, P, type); Spruce (K).

HtjXnuco: Mufia, Macbride 4117 (F, US).

JunIn: Huacapistana, Killip & Smith 24160 (US), 24408 (US, Y). AcO-

bamba, Raimondi 2800 (B).

Ayacucho: Ccarrapa, Killip & Smith 22439 (F, US, Y).

PuNO: Sandfa, Weberhauer 753 (B).

Bolivia: Bang 1787 (Mo), 1796 (B, BM, F, Mo, Y).

La Paz: Larecaja, Weddell 4561 (P, type of P. uncidens). Unduavi, Rusby

1483 (BM, G, Ph, Y); Buchtien 372 (US), 2813 (Y), 8937 (US). Siru-

paya, Buchtien in 1906 (B). Sorata, Mandon 1103 in part (BM, P, V),

1124 (V).

Cochabamba: Incachaca, Steinbach 8974 (B), 9153 (B, Ph).

Santa Crttz: Santa Rosa, Kuntze in 1892 (K, Y).

This is a common plant of fairly wide range. By far the greater part of the

specimens examined, from Central America and West Ii)dies as well as from South

America, have broadly ovate leaves and minute stipules, agreeing closest with the

form described as P. uncidens.

65. Pilea fendleri Killip, Field Mus. Bot. 13': 341. 1937.

Urtica dichroa Poepp.; Wedd. in DC. Prodr. 16': 61. 1869, as synonym.

Pilea dauciodora var. crenata Wedd. in DC. Prodr. 16': 139. 1869. Not P.

crenata Britton & Wilson.

Pilea dauciodora var. pilosula Wedd. in DC. Prodr. 16': 139. 1869.

Pilea leptophylla Killip, Contr. U. S. Nat. Herb. 26: 387. 1936. Not P. lepto-

phylla Urban, 1899.

Slender herb, with the stem repent at base, at length ascending and few- to

ceveral-branehed, the branches up to 8 cm high; stipules triangular-ovate, 1 to 2

mm long, obtuse, subpersistent; leaves mainly rotund-spatulate (a few rhombic or

suborbiculai), 0.5 to 2 cm long, 0.5 to 1 cm wide (those of a node subequal and

generally similar), obtuse or rounded at apex, cuncate at base, crenate or crenate-

eerrate above middle (teeth 3 to 5 to a side), triplincrved, very thin and lax,

glabrous or sparsely pilosulous with hyaline hairs, conspicuously marked on upper

surface with linear or fusiform cystoliths up to 0.8 mm long, the lower surface with

numerous conspicuous cystoliths in longitudinal rows on the nerves, those elsewhere

much fainter; plants monoecious, the heads unisexual or androgynous, borne in the

axils of the upper leaves on slender peduncles 5 to 10 mm long; staminate flowers

solitary, or 2 to 4, sessile in a few-branched cyme, or a few intermingled with the

pistillate, the perianth about 2 mm wide when expanded, the lobes mucronulate;

pistillate flowers sessile or subsessile, in small, usually densely-flowered cymes up

to 5 mm wide, the perianth segments unequal, the middle segment about 0.5 mm
long, the lateral half as long; achenes ovate, about 0.8 mm long.
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Distkibution: Venezuela, Colombia, and Peru, up to 1,000 meters altitude.

Venezuela: GoUvrer in 1854 (B),

Aragua: Colonia Tovar, Fendlcr 1247 (Bo, Brux, G, Gen, K, type, also type
of P. dauciodora var. crenata, Ph, US) ; Morilz 790 (B, type of P. daucio-
dora var. yilosula, BM, Bo).

Colombia.

Maqdalkna: Santa Mavta Mountains, H. 11. Smith 1223 (B, BM, Brux P
G, Gen, P, Ph, US, Y).

Peru: Poeppig 1,383 (B).

IIuXntjco: Cochero, Poeppig 1552 in part (V).

Tliis plant is distinguished from P. dauciodora by its thinner leaves, which are
of a more definitely spatulate outline, with far more conspicuous cystoliths and
with usually a few hyaline hairs, and by its persistent stipules.

In a list in the Prodromus of species excluded from Urtica Weddell gives U.
dichroa Peopp., apparently only an herbarium name, as equaling Pilea nummulari-
folia, and it is so cited in Index Kewensis. Weddell did not, however, include it

in the formal synonymy of P. nummularijolia, and the specimen in the Vienna
herbarium bearing Poeppig's name is surely not that species. This specimen, as
well as the one in the Berlin herbarium, agrees well with material of P. fendleri
from northern South America, although this extension of range is rather remark-
able.

Unfortunately the name crenata was not available in raising the variety to
specific rank, and I was disinclined to use the varietal name pilosula, as that plant
may prove to be specifically distinct. The confusion already existing would
become worse, were Poeppig's manuscript name transferred to Pilea,

56. Pilea jamesoniana Wedd. Ann. Sci. Nat. III. Bot. 18: 224. 1852.
Pilea dauciodora var. jamesoniana Wedd. in DC. Prodr. 16': 139, 1869.
Plant glabrous throughout; stem up to 25 cm- long; stipules ovate, 4 to 5 mm

long, persistent; leaves orbicular-ovate, 1 to 3.5 cm long, 1 to 2.5 cm wide, sub-
acute at apex, truncate at base, crenate; plants monoecious, the cymes androgy-
nous, the peduncles slender, 2 to 2.5 cm long; achenes ovate-oblong, 1.5 to 1.7
mm long.

Disteibution: Mountains of Ecuador, at about 3,000 meters altitude.
Ecuador. "Andes, 3,000 meters," Jameson 745 (BM, Gen, K, type). "In

Andibus," Spruce 6047 (K). Sodiro 153/23 (B).

Pichincha: Sodiro 153/23b (B), La Magdalena, Firmin 640 (F, US).
Tunqurahua: Spruce 6106 in part (V).

Pilea jamesoniana and P.fdipes are distinguished from the common P. dauciodora
by large persistent stipules. The leaves of both are usually larger and more
pointed.

67. Pilea filipes RuKby, Bull. Torrey Club 28: 311. 1901.
Plant glabrous throughout, the stem ascending, 20 to 40 cm high; stipules

oblong, 5 to 7 mm long, persistent; leaves ovate-elliptic, 2 to 6 cm long, 1.5 to 3
cm wide, acute or acuminate at apex, acute or rounded at base, crenate-serrate;
plants monoecious, the peduncles filiform, 4 to 6 cm long, the inflorescenceB
unisexual, or rarely one or two staminate flowers at base of pistillate, in globose
clusters forming a panicle; achenes less than 1 mm long.

Distribution: Western Bolivia, at 1,800 to 2,600 meters altitude.
Bolivia.

La Paz: Bang 1788 (B, BM, G, Ph, US, V, Y). Yungas, 1,800 meters. Rushy
1756 (Y, type). Unduavi, Rushy 1479 (Y). Sorata, Mandon 1103 in
part (Gen, P).
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IX. Capitellatab

58. Pilea discolor Killip, Contr. U. S. Nat. Herb. 26: 3S7. 1936.

Distiubtjtion: Known ijositively only from the Eastern Cordillera of Colombia.

Colombia; Lehmann BT1258 (K, type as to staminate inflorescence, Y).

Cundinamarca: Chinquinquird, alt. 2,500 meters, Ariste Joseph A890

(Bog, US, type).

59. Pilea minutiflora Krause, Bot. Jahrb. Engler 37: 529. 1906.

Plant glabrous throughout; stem erect, 30 to 40 cm high, few-branched; leaves

ovate-lanceolate or ovate-elliptic, 3 to 8 cm long, 1.5 to 3 cm wide, acuminate at

apex, rounded or cordulate at base, crenate-serrate to base, 3-nerved, the lateral

nerves reaching only to upper third of blade; cystoliths few and very faint, linear;

plants usually dioecious; staminate flowers in globose, few-flowered clusters about

4 mm in diameter, in a once-branched panicle, the perianth globose in bud, 2 mm
in diameter, purplish distally, pale proximally, the lobes obtuse; pistillate flowers

in small, subcontiguous clusters in subdichotomous cymes up to 7 cm long in-

cluding a slender peduncle, the perianth scarcely 1 mm long; achenes about

1 mm long.

Distribution: Central and southern Peru, at 1,900 to 3,000 meters altitude.

Peru.
JunIn: Huacapistana, 1,900 to 2,000 meters, Weberbauer 2027 (B, type).

PuNo: Sandia, Weberbauer 575 (B),

The Indians are said to use this as a remedy for unrequited love.

60. Pilea capitellata Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 220. 1856-57.

Erect herb, 40 to 60 cm high, glabrous throughout, the internodes elongate;

stipules cordate-ovate, subpersistent; leaves oblong, 8 to 15 cm long, 2 to 4 cm

wide, acuminate at apex, acute or obtuse at base, serrate except at base, the cysto-

liths punctiform, obscure, more numerous beneath; plants dioecious; staminate

heads globose, 5 to 8 mm in diameter, densely flowered, solitary, the peduncles

filiform, 1 to 2 cm long.

Distribution: Known only from the type locality, in western Bolivia.

Bolivia.

La Paz: Tipuani, Weddell (P, type).

The type specimen is in poor condition, all of the leaves having become detached

from the stem. Weddell evidently did not consider that the leaves of a node

were dissimilar or greatly unequal. Were it possible to show that they were,

there w^ould be little to distinguish this species from P. cymbifolia, as the single-

headed, globose staminate inflorescence and the large persistent stipules are

common to the two. The foliage is very similar, although in P. cymbifolia the

leaves are somewhat falcate.

61. Pilea cuprea Krause, Bot. Jahrb. Engler 37: 630. 1906.

Pilea omaiifolia Killip, Journ. Washington Acad. Sci. 13: 356. 1923.

Plant about 60 cm high, glabrous throughout; stem succulent, geniculate at

middle of internodes; leaves ovate-lanceolate, acuminate at apex, serrate to base,

cordulate, those of a pair similar but somewhat unequal, the larger 3.5 to 5.5 cm

long, 1.5 to 2.5 cm wide, with petioles up to 1.5 cm long, the smaller 2.5 to 3.5 cm

long, 1 to 1.5 cm wide, with petioles up to 3 mm; cystoliths on upper surface

punctiform, on lower surface linear and fusiform, conspicuous; plants dioecious;

staminate cluster solitary on slender peduncles or in a few-branched panicle,

globose, about 6 mm in diameter; pistillate heads 4 to 8-flowered, sessile or short-

peduncled.

Distribution: Known only from the northern part of the Western Cordillera

of Colombia and the southern part of the Central Cordillera.
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Colombia.

Antic quia: Triana (HNC).
Caldas: Cerro Tatamd, alt. 3,200 to 3,400 meters, Pennell 10476 (A, G, US,

type of P. ornatifolia, Y).

El Catjca: Central Cordillera, near Popaydn, alt. 2,200 to 2,700 meters,
Lehmann 4475 (B, type, K, US).

62. Pilea ttingurahuae Killip, Contr. U. S. Nat. Herb. 26: 387. 1936.
Distribution: Known only from the type locality, in the mountains of central

Ecuador.

Ecuador.
Tunqurahua: Eastern slope of Volcdn Tungurahua, alt. 2,000 meters,

Tate 5S5 (US, type).

63. Pilea rhombifolia Killip, Journ. Washington Acad. Sci. 13: 357. 1923.
riant 20 to 30 cm high, glabrous throughout; leaves rhombic-ovate, 2 to 4.5

cm long, 1.5 to 3 cm wide, cuneate or subrotund at base, crenate-serrate, sub-
coriaceous, dark green above, silvery white beneath, the cystoliths linear, con-
spicuous above; pistillate flowers in subsessile cymes up to 1 cm wide; achenes
ovate, 1 mm long.

Distrihution: Known only from the type locality, in northeastern Colombia.
Colombia.

Magdalena: Santa Marta, H. H. Smith 1446 (B, BM, F, G, Gen K Mo
Ph, US, type, Y).

64. Pilea pennellii Killip, Journ. Wasliington Acad. Sci. 13: 357. 1923.
Plant herbaceous, about 30 cm high, branched near base, glabrous throughout,

drying light green; leaves narrowly ovate-oblong, 2 to 4 cm long, 0.8 to 1.5 cm
wide, acuminate at apex, tapering to base, minutely serrulate, above copiously
covered with punctiform and minute linear cystoliths, beneath punctate with
dark ocellae but nearly destitute of cystoliths; plants monoecious; staminate
heads solitary, the peduncles filiform, about 3 cm long; pistillate cymes subsessile;
achenes barely 0.5 mm long.

Distribution: Known only from the type locality, in the northern part of the
Western Cordillera of Colombia.

Colombia.

Caldas: Cerro Tatamd, alt. 2,400 meters, Pennell 10326 (US, type).

65. Pilea macbridei Killip, Journ. Washington Acad. Sci. 15: 52. 1925.
Plant about 1 meter high, glabrous throughout, the stem woody, much branched

above; leaves ovate or orbicular-ovate, 3 to 5 cm long, 1.5 to 2.5 cm wide, acumi-
nate at apex, cordulate or subobtuse at base, serrate from base to apex; plants
monoecious; staminate flowers in compact globose heads up to 6 mm wide, borne
in the upper axils; pistillate flowers in small subsessile cymes in the lower axils;
achenes punctulate.

Distribution: Central Peru, at 2,800 to 3,000 meters altitude.

Peru.

HuAnuco: Rfo Chinchao, alt. 2,800 meters, Machride 5179. (F, type, US).
JuNfN! Carpapata, above Huacapistana, Killip & Smith 24457 (US, Y).

66. Pilea elegans Gay, Fl. Chil. 5: 364. 1849.

Pilea elliptica var. gayana Wedd. in DC. Prodr. 16': 140. 1869.
Plant glabrous throughout; stem erect or ascending, 30 cm or more long, stout;

leaves oblong-lanceolate or elhptic-lanceolatc, 5 to 10 cm long, 2 to 3 cm wide,
acuminate at apex, acute at base, crenate-serrate, 3-nerved, the nerves extending
to apex of blade; cystolitlis obscure, linear or fusiform above, punctiform beneath;
plants monoecious; staminate flowers in a subglobose slender-peduncled liead or in
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glomerules forming a once-branched panicle; pistillate flowers In short-peduncled

cymes; achenes broadly ovate, about 0.7 mm long.

Distribution: Central Chile.

Chile: Coronel, Ochsenius in 1862 (B).

Arauco: Canete, Claude Joseph 5607 (US). La Mocha, Philippi (B);

Reed in 1872 (BM).

CATJTfN: Temuco, Claude Joseph 4658 (US).

Valdivia: Valdivia, Gay 236 (B, P, type, V); Bridges 742 (BM); Buchtien

in 1902 (US).

Weddell reduced P. elegans Gay to a variety of P. elliptica and used the specific

name elegans for a wholly distinct West Indian species. Pilea elegans Gay is

quite different from P. elliptica.

Local name: "Mellahuvilu."

X. MULTIFLORAE

67. Pilea pteropodon Wedd. in DC. Prodr. le^: 144. 1869.

Robust herb, glabrous throughout, the stem quadrangular, repent at the base,

erect, unbranched, up to 25 cm high; stipules oblong or linear-oblong, 1.5 to 3 cm
long, 3 to 8 mm wide, obtuse, persistent; leaves broadly ovate, ovate-oblong, ellip-

tic, or rarely suborbicular, 12 to 25 cm long, 6 to 15 cm wide, abruptly acuminate

or attenuate-acuminate, abruptly or subabruptly narrowed to a broadly winged

petiole up to 10 cm long, tripUnerved, crenate-serrate toward apex or subentire,

the cystoliths fihform and punctiform, obscure on the under surface; plants dioe-

cious; pistillate cymes dichotomous, up to 10 cm long including the peduncle and

branches; achenes suborbicular, about 1 mm in diameter, apiculate.

Distribution: Southwestern Colombia and northwestern Ecuador; subtropical

zone, up to 1,500 meters altitude.

Colombia.
El Cauca: La Gallera, Pacific slope, west of Popaydn, Killip 7703 (G, US,

Y). El Tambo, Sneidern 707 (S), 788 (S), 862 (S), 863 (S).

Naeino: Tuquerres, Triana (HNC, P, type), 892 (part of type?, B, BM,
K, P). Armada, Andr6 3510 (K).

Ecuador.
Esmeraldas: Playa Rica, Parroquia de Concepci6n, Mexia 8476 (US).

This species is readily recognized by the large, persistent stipules and the winged

petioles. The shape of the blade, though fairly uniform in an individual plant,

varies greatly in the different specimens cited above, ranging from elliptic (5:2)

in the type to suborbicular (about 15 cm long and broad) in the Ecuador specimen.

Local name: "Guaina."

68. Pilea camulosa Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 208. 1856-57.

Plant glabrous throughout, about 50 cm high, suberect or subscandent, the stem

diffusely branched, drying straw-colored; stipules suborbicular, persistent; leaves

narrowly lanceolate, 0.8 to 4 cm long, 0.5 to 1.5 cm wide, caudate-acuminate at

apex, coarsely serrate, carnose; cystoliths of upper surface mainly punctiform, a

few linear ones in longitudinal rows near margin and between nerves; plants dioe-

cious; staminate flowers in small sessile glomerules in short-peduncled cymes;

pistillate flowers in sessile, few-flowered cymes.

Distribution: Eastern and Central Cordilleras of Colombia, at about 3,000

meters altitude.

Colombia.
Santander: La Baja, Killip & Smith 18808 (G, US, Y).

Cundinamarca: ViotA, Andri K1679 (K).
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Tolima: La Ceja, Old Quindfo Trail, Andri K2215 (K, Y).

Antioqtjia: Triana 345 (P, type),

Caldas: Magana, Old Quindio Trail, Killip & Hazen 9438 (G, Ph, US, Y).

The texture of the stem and the persistent stipules sugg^est a relationship be-

tween this species and P. fiexuosa, though there are several differences other than

the dimorphic leaves of P, fiexuosa.

69. Pilea smithii Kilhp, Contr. U. S. Nat. Herb. 26: 388. 1936. Plate 36.

Distribution; Eastern Cordillera of Colombia, at 2,200 to 3,200 meters alti-

tude; known only from the general vicijuty of Bucaramanga.

Colombia.

Santander: La Baja, Killip & Smith 17188 (G, US, Y), 18284 (G, US,

type, Y), 18797 (G, S, US, Y). California, Killip & Smith 16990

{G, US).

Two other specimens from the Department of Santander {Killip <k Smith 16561

and 19021), both sterile, belong to an undescribed species of this relationship.

Explanation of Plate Zd.—Pilea imiihii, the type specimen. One-half natural size.

70. Pilea marginata (Poepp.) Wcdd. Arch. Mus. Hist. Nat. (Paris) 9: 238.

1856-57.

Urtica marginata Poepp.; Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 238. 1856-57,

as synonym.

Erect herb, 80 cm high or more, glabrous throughout; petioles 1 to 6 cm long;

leaves oblong or oblanceolate, 10 to 20 cm long, 4 to 8 cm wide (lower slightly

smaller), attenuate-acuminate, acuto or subobtuse at base, undulate, sometimes

minutely denticulate toward apex, coriaceous, the margin thickened, the cysto-

liths stellate, 3-rayed; plants apparently dioecious; staminaie flowers in small

Bubcontiguous glomcrulcs in a narrow panicle, the perianth lobes subobtuse.

DisTniBTJTiON: Northern and central Peru.

Peru: Rfo Amazonas, Poeppig D1088 (P, type, V), 2088 (BM).

San MartIn: Tarapoto, Ule 6508 (Go).

HuXnuco: Cochero, Poeppig 3045 (B, Gen, P, V). Pampayacu, alt. 1,100

meters, Machride 5086 (F, K, US).

JunIn: San Nicolds, Pichis Trail, alt. 1,100 meters, Killip (fe Smith 26032

(F, US, Y).

This, the next following species, and P. crugeriana are characterized by stellate

3-rayed cystoliths on both surfaces of the leaves.

71. Pilea triradiata Killip, Contr. U. S. Nat. Herb. 26: 389. 1936. Plate 37,

DiSTRinuTiON: Known only from the type specimen.

Vbnhzuela.
Fedehal District: Caracas, Gollmer in 1856 (B, type).

Explanation of Plate 37.—Pilea triradiata, the type specimen. One-half natural size.

72. Pilea rusbyi (Britton) Killip, Journ. Washington Acad. Sci. 15: 293. 1925.

Urera rusbyi Britton, Bull. Torrey Club 28: 310. 1901.

Erect or ascending herb, 30 cm or more high, glabrous throughout; leaves

broadly ovate, suboblique, 10 to 20 cm long, 4.5 to 9 cm wide, abruptly caudate-

acuminate at apex, subcuneate at base, finely serrate (serrations 5 per cm), the

nervation beneath very dark, the petioles up to 6 cm long, those of a pair unequal;

cystoliths punctiform and obscure above, almost wanting beneath; plants dioe-

cious, the inflorescences cymose-paniculate, up to 20 cm wide, on peduncles 4 to

8 cm long; achenes 8 to 10 mm long.
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Distribution: Northwestern Bolivia, at 1,000 to 1,800 meters altitude.

Bolivia.

La Paz: Yungas, alt. 1,800 meters, Rusby 1774 (F, Y, type). Coroico,

Buchtien 37Hi {US, Y).

73. Pilea puracensis Killip, Joiirn. Washington Acad. Sci. 13: 356. 1923.

Erect herb, 30 to 40 cm high, glabrous throughout; leaves clhptic or eUiptic-

lanceolate, 10 to 15 cm long, 3 to 6.5 cm wide, rounded or subauriculate at base,

closely crenate-serrulate, the petioles unequal, 2.5 to 5 cm long; cystoliths puncti-

form and linear on both surfaces, faint; plants monoecious, the staminate inflores-

cence borne in the upper axils, the pistillate in the lower; staminate inflorescence

subdiohotomous, 3 to 6 cm long; pistillate inflorescence of paniculately branched,

sessile cymes; achenes about 1 mm long, obHque.

Distribution: Southern parts of the Central and Western Cordilleras of

Colombia.

Colombia.

El Cauca: Mount Purace, alt. 3,200 meters, Central Cordillera, Killip

6673 (G, K, Ph, US, type, Y). El Tambo, alt. 2,800 meters. Western

Cordillera, Sneidern 1210 (S).

74. Pilea antioquiensis Killip, Contr. U. S. Nat. Herb. 26 : 389. 1936. Plate 38*

Distribution: Known only from the type locality, in northwestern Colombia.

Colombia.

Antioquia: Angclopolis, Toro 885 (Y, type).

Explanation of Plate 38,—Pilea antioguieTisis, the type specimen. One-half natural size.

75. Pilea buchtienii Killip, Journ. Washington Acad. Sci. 15: 297. 1925.

Succulent herb, glabrous throughout, the stem at first repent, at length erect,

simple, about 20 cm high; leaves broadly ovate, borne near end of stem, 8 to 12

cm long, 3 to 6 cm wide, acute or caudate-acuminate at apex, tapering to a petiole

1 to 2.5 cm long, doubly crenate-serrate, carnose, the cj'stoliths of upper surface

punctiform and fusiform, wanting beneath; plants monoecious, the staminate and
pistillate flowers borne in separate few-branched panicles often at same node, the

peduncles of both subequal, 1.5 to 2 cm long; achenes 1.5 mm long, strongly

flattened.

Distribution: Known only from the type locality, in central Bolivia.

Bolivia.

Cochabamba: Antahuacana, Espfritu Santo, alt. 750 meters, Buchtien 4526

(US, type).

76. Pilea verrucosa Killip, Journ. Washington Acad. Sci. 15: 53. 1925.

Shrub, about 1 meter high, glabrous throughout, the stem few-branched, strong-

ly verrucose-roughcned; leaves ovate or subrliombic, 2 to 3.5 cm long, 1 to 2.5 cm
wide, acute at apex, rounded or cordulate at base, crenate-serrate, entire at base,

the petioles 3 to 8 mm long, the cystoliths punctiform; plants monoecious, the

inflorescences unisexual; staminate flowers in much-branched, densely flowered

panicles 2.5 to 4 cm long, in the upper axils, the perianth barely 0.5 mm long;

pistillate flowers in subsessile cymes in the lower axils.

Distribution: Known only from the type locality, in central Peru.

Peru.

HuInuco: Rfo Chinchao, alt. 2,800 meters, Macbride 5201 (B, F, type, K,
US).

77. Pilea apiculata Killip, Contr. U. S. Nat. Herb. 26: 390. 1936.

Distribution: Known only from northeastern Colombia.
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Colombia.

Magdalen a: Rfo Piedras, near Santa Marta, H. H. Smith 1403 (distributed

as P. riparia; B, BM, Brux, F, G, Gen, K, Mo, Ph, US, type, Y).

Another specimen of this species at the New York Botanical Garden bearing

this same number was collected at " Cacagualito, 1,000 to 3,000 ft."

78. Pilea subamplexicaulis Killip, Contr. U. S. Nat. Herb. 26: 390. 1936.

Distribution; Known only from northern Peru, at 1,100 to 1,400 meters

altitude.

PERtJ.

San MartIn: Cerro de Escaler, near Tarapoto, Ule 6588 (B, Gen, Go, type,

K). San Roque, L. Williams 7425 (US).

79. Pilea piinctata (H. B. K.) Wedd. Ann. Sei. Nat. HI. Bot. 18: 222. 1852.

Urtica punctata H. B. K. Nov. Gen. ^ Sp. 2: 38. 1817.

Plant 20 to 40 cm high, glabrous throughout, the stem erect or ascending,

strongly sulcate when dry; leaves ovate or ovate-elliptic, 3 to 8 cm long, 1.5 to

3 cm wide, caudate-acuminate, cuneatc at base, coarsely crcnate-serrate, tripli-

nerved well above the base (lateral nerves extending barely to upper third of

blade), slender-petioled, black-punctate beneath, the cystoliths fusiform, con-

spicuous above, very faint beneath; plants monoecious or dioecious, the clusters

androgynous or unisexual, the staminate flowers short-pediceled, the lobes ovate,

concave.

Distribution: Northern Peru, at 1,300 to 1,600 meters altitude.

Peru: Ruiz dfe Pavdn (Gen).

Cajamarca: Zaulaca, "Province of Jaen de Bracamoras," Humboldt & Don-
pland (P, type).

Amazonas: Chachapoyas, Weberbauer 4307 (B, Gen).

80. Pilea attenuata Killip, Contr. U. S. Nat. Herb. 26: 391. 1936. Plate 39.

Distribution: Known only from the type locality and its general vicinity.

Ecuador.
Pichincha: Pilat6n, Sodiro 153/24 (B, type). San Nicolds, alt. 900 meters,

Sodiro 153/29 (B).

Explanation o? Plate 59.—Pilea attenuata, the type specimen. About one-half natural size.

81. Pilea mutisiana (Spreng.) Wedd. Ann. Sci. Nat. III. Bat. 18: 218. 1852.

Urtica melastomoides II. B. K. Nov. Gen. & Sp. 2: 38. 1817. Not U. melasto-

moides Poir. 1816, or Pilea melastomoides Wedd. 1854.

Urtica mutisiana Spreng. Syst. Vcg. 3: 840. 1826.

Pilea subserrata Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 207. 1856-57,

Pilea multiflora Wedd. in DC. Prodr. 16': 145. 1869, in part. Not Urtica

multiflora Poir. 1816.

Coarse, erect, somewhat shrubby herb, simple or few-branched, up to 1 meter
high, glabrous throughout; stipules less than 1 mm long, soon deciduous; petioles

5 to 15 mm (extremes up to 40 mm) long; leaves ovate, oblong, or elliptic, 5 to 12

cm long, 2 to 5 cm wide, acuminate or caudate-acuminate at apex, rounded or

subacute at base, obscurely or prominently serrate above middle, the cystoliths

linear, prominent and elevated above, obscure beneath, usually absent on the

veins; plants monoecious or dioecious, the cymes unisexual; staminate inflorescence

cymose-paniculate, up to 15 cm long, several times dichotomous, the flowers short-

pediceled; pistillate flowers in sessile or subsessile cymes, shorter than the adjacent

petiole; achenes orbicular-ovoid, about 1.5 mm long and 0.5 mm thick.

Distribution: Eastern and Central Cordilleras of Colombia, at 2,000 to

3,200 meters altitude.
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Colombia.

Cundinamarca: MuHs 1929 (B, type, Ma, US).

Tolima: Quindio, Triana 344 (HNC, P, type of P. subserrata) ; Linden 1206

(Brux); Goudot (P, V). MuriUo, Pennell 3164 (US, Y), 3167 (G, US, Y).

La Lora, Quindfo Trail, Killip 9772 (G, US); AndH 879 (K, P). San
Juan, Andri 2082 (K). Aguadita, AndrS K1487 (K, P). La Suiza,

Cuatrecasas 258Q (US).

Antioqtjia: Jervise (K).

Caldas: Along Old Quindfo Trail, Killip & Hazen 9475 (US), 9482 (G, Ph,

US, Y), 11891 (G, Ph, US, Y). Salento, Pennell 8869 (G, US), 9299

(G,Ph,US, Y).

Weddell considered the Colombian plant (Urtica melastomoides H. B. K.)

and the Peruvian one [U. multiflora Poir.) conspecific, using the specific name
Pilea mutisiana in his first monograph and P. multiflora in the Prodromus. Pilea

multiflora is clearly distinct from the Colombian plant, the points of difference

being discussed in connection with that species.

The earliest specific name for the Colombian plant, melastomoides, is invalidated

by its use for a species of Pilea from Java. Sprengel, perhaps aware of the earlier

Uriica melastomoides of Poiret, substituted the name Urtica mutisiana for U.

melastomoides H. B. K., and clearly Pilea mutisiana (Spreng.) Wedd. becomes the

name for this species.

Pilea subserrata was based upon Triana 344 in the Paris herbarium. There are

two sheets of this there. Both bear the name Pilea mutisiana in Weddell's hand-

writing, but neither is annotated P. subserrata. They represent typical P.

mutisiana.

Pilea mutisiana grows in abundance along the Quindio Trail, some of the plants

being almost true shrubs a meter high or more,

82. Pilea myriantha Killip, Contr. U. S. Nat. Herb. 26: 391. 1936.

Urtica flonbunda H. B. K. Nov. Gen. & Sp. 2: 38, 1817. Not Pilea floribunda

Baker, 1897.

Pilea mutisiana Wedd. Ann. Sci. Nat. IIL Bot. 18: 218. 1852, in part.

Pilea multiflora Wedd. in DC. Prodr. 16 »: 145. 1869, in part.

Erect suffrutescent herb, 50 to 60 cm high, glabrous throughout; stipules tri-

angular, about 3 mm long, soon deciduous; petioles 3.5 to 4 cm long; leaves oblong

or oblong-lanceolate, 7 to 12 cm long, 3 to 4.5 cm. wide, acuminate at apex, rounded

at base, finely serrulate nearly to base, the cystoliths linear, conspicuous beneath;

plants dioecious; staminate inflorescence paniculate, long-peduncled, much ex-

ceeding the petioles, profusely branched, the branches alternate, the flowers sessile

in many-flowered clusters, the perianth broadly obovoid in bud, up to 1.2 mm in

diameter.

Distribution: Southwestern Colombia and northern Ecuador, at 2,000 to

2,500 meters altitude.

Colombia.
El Catjca; Palace, Humboldt & Bonpland (P, type). Coconuco, Killip 6832

(US,Y).

Ecuador.
CARCHf: Near Pun, Mexia 7592 (US).

Pichincha: Mount Pichincha, Sodiro 153/27c (B).

This species, described as Urtica floribunda H. B. K., was merged with P. mutisi-

ana by Weddell (P. multiflora in his last monographic treatment). The dis-

tinguishing characters noted by the original authors, i. e. longer petioles, a panicle

with alternate, not dichotomous, branches, and smaller sessile flowers, hold good

in the recently collected material, and seem of sufficient importance to justify
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regarding the two species as distinct. In addition, the leaves are toothed nearly

to the base in P. myriantha.

83. Pilea goudotiana Wedd. Ann. Sci. Nat. III. Bot. 18: 216. 1852.

Succulent herb, glabrous throughout, the stem repent, the branches erect, up to

1.5 meters high; stipules oblong-lanceolate, 1.5 to 2 mm long, soon deciduous;

leaves oblong or ovate-oblong, 5 to 9 cm long, 2 to 4.5 cm wide, abruptly acumi-
nate at apex, rounded or cordulate at base, serrate except near base, thick, the

upper surface papillose with very numerous punctiform cystoliths (hence scabrid)

and bearing numerous linear and fusiform cystoliths, the lower surface with more
obscure punctiform cystoliths; plants dioecious; staminate inflorescences paniculi-

form, borne in the upper axils, longer than the adjacent petioles; pistillate inflor-

escence cymose, the cymes shorter than the adjacent petioles, compact; achenes
about 1 mm long.

Distrthution: Eastern Cordillera of Colombia, at 2,300 to 3,000 meters
altitude.

Colombia: Humboldt & Bonpland (B).

Santander: Las Vegas, Killij) & Smith 16097 (G, US, Y). Mount San
Vicente, Killip & Smith 18964 (G, US, Y). Mount San Martfn, Killip

& Smith 19138 (G, US, Y), 19164 (G, US, Y), 19201 (G, US, Y). Mount
Pena Blanca, Killip & Smith 10270 (G, US, Y).

Cundinamauca: Bogotd (cultivated), Goudot (K, P, type). Fusagasugd,
AndrS K1682 (K). Tequendama Falls, Troll 3738 (B).

This species is easily confused with P. mutisiana, the piincipal points of difTer-

cnce being the larger stipules of P. goudoiiana, the cystolithic marking, which
results in a noticeable roughness to the upper surface of the leaves, the extension
of the serrations nearly to the base of the leaves, and the smaller achenes.

84. Pilea losensis Killip, Contr. U. S. Nat. Herb. 26: 391. 1936.

Distribution: North-central Venezuela and northeastern part of the Eastern
Cordillera of Colombia.

Venezuela.
Aragua: Rancho Grande, alt. 1,200 to 1,500 meters, Pittier 13984 (US).

Colombia.

Norte db Santander: Loso, nortli of Toledo, alt. 2,400 meters, Killip &
Smith 20370 (G, US, type, Y). Between Pamplona and Toledo, Ktllip &
Smith 199Q9(G,\JS,Y).

86. Pilea suffruticosa Krause, Bot. Juhrb. Engler 37: 529. 1906.

Plant erect, sufTruticose, about 2 meters high, glabrous throughout, the stem
simple, terete below, quadrangular above; leaves narrowly elliptic to ovate-elliptic,

6 to 8 cm long, 2 to 3 cm wide, acute at apex, subcuncate at base, serrulate, tri-

nerved (lateral nerves reaching only to upper quarter of blade), epunctate beneath,
thick-carnose, the cystoliths all fusiform, more than 0.5 mm long, borne mainly
between the nerves on upper surface, obscure beneath; plants apparently dioeci-

ous; staminate inflorescences cymose-paniculate, much longer than the adjacent
petiole, the perianth globose in bud, about 2 mm in diameter, the lobes linear,

obtuse.

Distribution: Known only from the type locality, in northern Peru.
Peru.

Amazonas: Chachapoyas, alt. 2,500 meters, Weberbauer 4387 (B, type).

86. Pilea citriodora Wedd. Ann. Sci. Nat. III. Bot. 18: 216. 1852.

Urtica limoniodora Pav6n; Wedd. Ann. Sci. Nat. III. Bot. 18: 216. 1852, as

synonym.
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Pilea tarmensis Killip, Journ. Washington Acad. Sci. 15:51. 1925.

Erect herb, up to 60 cm high, glabrous throughout; stem simple; leaves ovate-

lanceolate, 6 to 14 cm long, 2.5 to 6 cm wide, obtuse or short-acuminate at apex,

cordulatc, crenate-serrate from apex to base, bearing on both surfaces yellowish

fusiform, linear, and punctiform cystoliths, the petioles up to 2 cm long, the lateral

nerves extending to apex of blade; staminate flowers in dense clusters in diffuse

long-peduncled panicles; pistillate inflorescence similar to the staminate, the seg-

ments unequal; achenes about 0.5 mm long.

Distribution: Central Peru, at 1,700 to 2,400 meters altitude.

Peru: Ruiz & Pavdn (B, Bo, P, type).

HuXnuco: Casapl, Poeppig 1260 (V).

JunIn: Huacapistana, Province of Tarma, Macbride 5822 (F, type of P.

tarmensis, US) ; Weberbauer 1776a (B). Chanchamayo, Raimondi 2398 (B).

87. Pilea poeppigiana Wedd. Ann. Sci. Nat. III. Bot. 18: 225. 1852.

Plant herbaceous, glabrous throughout; stem repent, at length erect, 30 to 60

cm high, unbranched; stipules broadly ovate, 1 to 2 mm long, subpersistent;

leaves ovate-lanceolate or oblong-lanceolate, rarely oblanceolate, 3.5 to 10 cm
long, 2 to 5 cm wide (extremes to 15 cm long and 7 cm wide), acuminate, cuneate at

base, serrulate or crenate-serrate nearly to base, triplinerved, the petioles up to 7

cm long, the cystoliths fusiform or filiform, with a few punctform ones inter-

mingled; plants dioecious; pistillate inflorescences cymose-paniculate, borne in

the upper axils, the peduncles slender, up to 4.5 cm long, longer than the adjacent

petioles; achenes ovate-oblong, about 0.8 mm long.

Distribution: Eastern slopes of the northern part of the Peruvian Andes, up to

2,000 meters altitude.

Peru.
San MartIn: Tarapoto, Ule 6844 (B, Gen, Go).

HuAnuco: Cochero, Poeppig 1032 in part (V), 1539B (P,* type, V). Yanano,

Mocftnde 3770 (F, US).

JuNfN: Dos de Mayo, Pichis Trail, Killip & Smith 25826 (F, US, Y).

Porvenir, Killip & Smith 25902 (US, Y).

In the key (p. 375) and in the Flora of Peru I differentiated this species from

P. multijlora on the basis of its larger stipules, having considered King's 1672,

from southeastern Colombia, as belonging to P. poeppigiana. I have since had an

opportunity of examining more carefully the type of P. poeppigiana, and find

that the stipules, though subpersistent, actually are only 1 to 2 mm long. This,

together with other differences, has led me to describe the Klug plant as new.

This revised interpretation of P. poeppigiana^ together witli other changes,

makes necessary the following alteration to the latter part of the key to the species

of Capitellatae (p. 375)

:

Achenes very small, less than 1 mm long (Peru).

Leaves obtuse or short-acuminate at apex, cordulate at base..86. P. citriodora.

Leaves long-acuminate at apex, cuneate at base 87. P. poeppigiana.

Achenes larger, 1 to 1.5 mm long.

Stipules lanceolate, 8 to 10 mm long, persistent (Colombia) __ 87a. P. umbriana.

Stipules triangular, not more than 1 mm long, soon deciduous.

Leaves oblong-lanceolate to ovate-lanceolate, the petioles (at least the longer

at a node) more than 1 cm long, the teeth subequal (Peru and Bolivia)

.

88, P. multiflora.

Leaves narrowly lanceolate, sessile or subsessile, the teeth larger toward

apex (Bolivia) 89.P. picta.

* The type is unnumbered and is labeled merely "Peruvia subandina." How-
ever, it is clearly a part of no. 1539B.
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87a. Pilea umbriana Killip, sp. nov.

Herba dioica, glaberrima; stipulae magnae, lanceolatae, persistentes; folia jugi

similia et subaequalia, rhombeo-lanceolata vel oblanceolata, acuminata, petiolata,

serrata, eystolithis filiformibus, supra ad marginem fusiformibus, subtus paucie;

cyinae 9 pedunculatae, pauciramosac, floribus pedicellatis.

Plant herbaceous, glabrous throughout; stem repent at base, at length erect,

about 15 cm high, unbranched; stipules lanceolate, 8 to 10mm long, 3 to 4 mm wide,

obtuse, persistent; leaves of a pair similar and subequal, rhombic-lanceolate or

slightly oblanceolate, 8 to 12 cm long, 2.5 to 4 cm wide, acuminate at apex, sub-

cuncate at base, petiolate (petioles 1 to 1.5 cm long), serrate except in the lower

part, subtriplinerved (lateral nerves extending to upper third of blade), the upper

surface bearing numerous conspicuous, fihform cystoliths and, at the margin, larger

fusiform ones, the under surface sparingly black-punctate, bearing a few faint

filiform cystoliths; plants dioecious; pistillate cymes about 1.5 cm long including

a slender peduncle, few-branched, the flowers pediceled, the perianth segments

unequal, the achcnes compressed, about 1 mm long.

Type in the U. S. National Herbarium, no. 1,456,455, collected in forest at

Umbrfa, Comisarfa del Putumayo, Colombia, altitude about 325 meters, October

22, 1930, by Guillermo Klug (no. 1672).

This species rather closely resembles P. poeppigiana, under which name dupli-

cates of the type have been widely distributed. It differs from that, however, in

the much larger, persistent stipules, the relatively few and inconspicuous cysto-

liths on the under surface of the leaves, and the larger achenes.

88. Pilea multiflora (Poir.) Wedd. Ann. Sci. Nat. III. Bot. 18: 218. 1852, in

part.

JJrtica multiflora Poir. in Lam. Encycl. Suppl. 4: 223. 1816.

Pilea anomala Wedd. Ann. Sci. Nat. III. Bot. 18: 217. 1852.

Erect herb, up to 1 meter high, glabrous throughout, the stem simple or few-

branched; stipules triangular, not more than 1 mm long, soon deciduous; petioles

1 to 3 cm long ; leaves oblong-lanceolate to ovate-lanceolate, rarely oblanceolate,

Buboblique, 4 to 15 cm long, 1.5 to 4 cm wide, long-acuminate at apex, rounded

or subacute at base, sharply serrulate, trinerved, the cystoliths linear and puncti-

form, faint; plants monoecious or dioecious, the inflorescences unisexual, both

kinds cymose-paniculate, diffuse; achenes ovate, 1 to 1.5 mm long, compressed,

longitudinally elevated at center, slightly thickened at margin.

Distribution: Central Peru to central Bolivia, at 600 to 2,200 meters altitude.

Peru: Jussieu (P, type); Dombey (P),

HuXnuco: Pampayacu, Weberbauer 6S12 (B).

JuNfN: Along Pichis Trail, Killip & Smith 25775 (F, US, Y), 25801 (US, Y),

25913 (US), 25929 (US, Y).

PuNO: Sandfa, Weberbauer 6521 (B).

Cuzco: Cerro de Cusilluyoc, Pennell 14013 (Ph).

BoiiiviA: Tiambramani, Cdrdenas 1316 (Y).

La Paz: Province of Inquisivi, Weddell 4:IS4: (P, type of P. anomala). Yungao,

i?us6y 1478(US, Y). Sorata, iV/andon 1104 (BM, Gen, K, P, V). Songo,

Bang 894 (B, BM, F, G, K, Ph, US, V, Y). Tipuani Valley, Buchtien

7262 (B, US), 7263 (B, US). Mapiri Region, Buchtien 657 (B, US).

Unduavi, Bang 2490 (K, US, Y).

Santa Cruz: San Mateo, Steinbach 8542 (B).

Cochabamba: Incachaca, Steinbach 5709 (B, F), 5812 (B). Chimor6, Cdr-

denas 2074 (G).

This species has been confused with P. mutisiana, to which it bears a general

resemblance. The pistillate inflorescence is diflfuse, and the achenes are strongly

flattened and thickened at the margin and have a longitudinal ridge at the center.
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I have made direct comparison between the types of P. anomala and P,

multiflora and can see no important differenccB.

89. Pilea picta Herzog, Med. Rijks Herb. Leiden no. 27, 76. 1916.

Pilea macrophylla Rusby, Descr. S. Amer, PI. 10. 1920.

Plant herbaceous, glabrous throughout, the stem repent, at length erect, 20

to 30 cm high; stipules not more than 1 mm long, soon deciduous; leaves narrowly

lanceolate or elliptic-lanceolate, 6 to 15 cm long, 1 to 4 cm wide, caudate-acuminate,

narrowed at base, sessile or subsessile, trinerved, sharply serrate or serrulate to

base, the teeth larger toward the apex, the cystoliths minute, filiform and sub-

punctiforro, inconspicuous beneath; plants dioecious, rarely monoecious; stami-

nate inflorescence diffusely cymose, up to 12 cm wide, long-peduncled, the perianth

about 1.5 mm wide, purplish; pistillate cymes barely 1 cm long (including peduncle),

few-branched, the perianth segments subequal; achenes ovate, about 2 mm long,

longitudinally ridged at center.

Distribution: Western Bolivia, up to 3,300 meters altitude.

Bolivia: Bang (Y, type of P. macrophylla). Choquetanga Grande, alt. 3,300

meters, Herzog 2416 (Gen, type collection).

La Paz: Unduavi, Buchtien 3110 (K, US, Y), 4524 (US), 8940 (US), without

number (G); Julio 332 (US), 357 (US), 466 (US).

XL MOLLES

90. Pilea mollis Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 251. 1856-57.

Pilea succulenta Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 256. 1856-57. Not

P. succulenta Hook. f. 1847.

Erect herb, 30 to 40 cm high, simple or few-branched, pilosulous above; leaves

oblong to elliptic-lanceolate, 6 to 15 cm long, 2.5 to 5.5 cm wide, acuminate at

apex, rounded or acutish at base, sharply but often shallowly serrulate, at least

in upper half, glabrous above, softly pilosulous on nerves and veins beneath;

cystoliths linear and fusiform, less conspicuous beneath; plants monoecious or

dioecious; staminate flowers in globose umbels about 1.5 cm in diameter, the

peduncles 3 to 8 cm long, the pedicels 3 to 4 mm long, slender, densely cano-pilo-

Bulous, the perianth lobed to middle, the lobes ovate; pistillate inflorescence

cymose-paniculate, pedunculate, diffuse; achenes ovate, scarcely 1 mm long.

Distribution: Northern Venezuela.

Venezuela.
Federal District: Caracas, Pittier 9585 (G, US, Y) ; Kunize 1670 (K, US, Y)

;

Funck 145 (Gen, P, type of P. succulenta Wedd.). Cerro de Galipdn,

Eggers 13178 (US). Caripe, Moritz (B). Sanchorquiz, Ernst 1705

(BM).
Abagua: Colonia Tovar, Moritz 366 (B, BM, type, K); Fendler 1241 (A, G,

Gen, K).

Readily recognized by its large globose staminate heads and the dense indument

on the under surface of the leaves.

Pilea succulenta Wedd. apparently is a form of this, with thicker, coarsely

serrate leaves, the nerves and veins of which are deeply impressed above. The

type specimen of P. mollis is a pistillate plant, the single flowering branch of

which is a detached long-peduncled cyme well past maturity. The shape of

the leaves of this is almost identical with that of the Kuntze specimen cited

above, though the nerves in the latter are not conspicuously impressed. Only a

single staminate head is present on the Kuntze specimen, but that is identical

with typical material of P. mollis.
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91. Pilea forgeti N. E. Brown, Bot. Mag. Curtis 143: /;/. 8699. 1917.

Low herb, 10 to 15 cm high; stem branched at the base, appressed-pilose; stipules

ovate-lanceolate, 1 to 2 cm long, 5 to 6 mm wide, persistent; leaves oblanceolate
or elliptic-lanceolate, 2 to 10 cm long, 2 to 5 cm wide, abruptly acute or subobtuse
at apex, subauricular at base, crenate-serrate, trinerved (nerves extending to
apex of blade), the petioles up to 1.5 cm long, the cystoliths inconspicuous, the
upper surface of the blade glabrous, reddish brown, green along the nerves, the
under surface appressed-pubesccnt on the nerves, purple, with green nerves and
veins; plants dioecious; staminate flowers short-pedicellate, in a large compact, or
at length somewhat diffuse, dichotomous cyme, the peduncle 5 to 6 cm long;
pistillate flowers in small, sessile or subsessile cymes.

Distribution: Venezuela; apparently also in Panama.
Venezuela: Forget (K, type).

93. Pilea pittieri Killip, Journ. Washington Acad. Sci. 15: 298. 1925.

Plant herbaceous, decumbent or erect, up to 40 cm high, the stem simple or
few-branched, glabrescent below, sparingly pubescent above, densely marked
throughout with linear cystohths; stipules linear-oblong, 5 to 6 mm long, decidu-
ous; leaves ovate or ovate-lanceolate, 3 to 10 cm long, 1.5 to 7 cm wide, long-
acuminate at apex, rounded or subcordatc at base, 3- (or occasionally 5) nerved
(inner lateral nerves three-fourths length of blade), reticulate, serrate or serrate-

crcnate nearly to base, the upper surface dark green, glabrous, bearing numerous
minute linear cystoliths, especially along the nerves, the under surface paler,

densely pubescent on nerves and veins, punctate on veins, bearing similar but
less numerous cystoliths; plant monoecious; staminate cymes sohtary in the
axils of the lower leaves or at the leafless nodes of the rooting portion of the stem,
subsessile (or on peduncles up to 3 cm long), pubescent, densely flowered; pistillate

inflorescence solitary in the axils of the upper leaves, 4 to 5 cm long, the peduncles
Blender, glabrous, 2 to 4-forked, the flowers borne in subglobose clusters 3 to 4 mm
wide; achenes ovate, 1 mm long, acute, flattened, unicostate at center of both
faces.

Distribution: Costa Rica and northern Colombia, the type collected in Costa
Rica by H. Pittier (Herb. Inst. Phys. Geog. Costaricensis 14149).
Colombia.

BoLfvAR: Antizales, alt. 1,700 to 2,000 meters, Pennell 4416 (Y).

93. Pilea tatamensis Killip, Journ. Washington Acad. Sci. 13: 358. 1923.
Stem repent, at length erect, coarse, up to 35 cm high, simple or branched

toward summit, hirsute throughout; leaves ovate or elliptic-ovate, 2 to 6 cm long,
sharply serrate nearly to bsse, glabrescent above, appressed-hirsute on nerves
beneath, 3-nerved, the lateral nerves reaching about to middle of blade, the
cystoliths linear, minute, faint; staminate heads globose, about 1 cm wide, densely
flowered, the peduncles up to 1.5 cm long, the perianth lobes filiform, about 2
mm long; pistillate heads cymose, up to 1.5 cm wide; achenes ovate, 1 mm long,

Distrihution: Northern parts of Central and Western Cordilleras of Colombia,
at 2,500 to 2,700 meters altitude.

Colombia.
Antioquia: MedelUn, Toro 949 (Y).

Caldas: Cerro Tatam^, alt. 2,700 meters, Pennell 10325 (G, US), 10378
(US, type).

This species has a general resemblance to P. fallax, but is at once distinguished
by the 3-nerved leaves.

94. Pilea submissa Wedd. in DC. Prodr. 16 »: 151. 1869.

Plant terrestrial or repent on tree trunks, the erect or ascending portion of the
stem less than 10 cm long, pubescent; leaves rhombic-elliptic, 4 to 9 cm long, 1.5
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to 3.5 cm wide (extremes up to 15 cm long and 7 cm wide), acuminate at the

apex, acute at the base, short-petioled, crenate-serrulate, glabrous above, his-

pidulous on the nerves and principal veins beneath, the cystoiiths minute, fusiform,

very numerous; plants monoecious or dioecious, the cymes unisexual; staminate

flowers in compact or at length subdivaricate cymes with slender peduncles 4 to

8 cm long, borne at the rooting, leafless nodes, the lobes ovate, 2 mm long, in-

cluding a tip 0-8 to 1 mm long; pistillate cymes borne at the upper axils, similar

to the staminate, the peduncles slender, 2.5 to 3 cm long; acheues about 2 mm long,

flattened.

Distribution: Amazon basin of Ecuador and Peru, at low elevations.

Ecuador.
Napo-Pastaza; Arcbidona, Mexia 7307 (US).

Peru.

San MaktIn: Tarapoto, Spruce 4155 (K, type).

LoRETo: Pongo de Manseriche, Mexla C359 (US). Pumuyacu, Klug 3186

(US).

JuNfN: San NicoMs, Pichis Trail, alt. 1,100 meters, Killip & Smith 26023

(US, Y).

96. Pilea latifolia Wedd. Arch. Mus. Hist. Nat. (Paris) 9: 249. 1856-57.

Plant suffrutcscent, the branches cano-pilosulous above; leaves broadly ovate or

eUiptic-obovate, 6 to 12 cm long, 5 to 8 cm wide, short-acuminate at apex, rounded

or cordulate at base, irregularly and douljly crenate-serrate, triplinerved or quin-

tuplinervcd, glabrous above, pilosulous on the nerves beneath, the cystoiiths

linear; plants dioecious; staminate inflorescence compactly and narrowly panicu-

late, the peduncle more than twice as long as the adjacent petiole, the perianth

segments with subulate tips; pistillate flowers in smafler cymes, with shorter

peduncles.

Distribution: Eastern Cordillera of Colombia, at 2,000 to 2,300 meters alti-

tude; also in Venezuela.

Venezuela: Cruger (K).

Colombia.

Norte de Santander: Ocana, Schlim 701 (Bo, Gen, HNC, K, P, type).

Santander: AndrS 1053 (Y). Suratd, KilHp & Smith 16560 (G, US, Y).

Charta, Killip & Smith 19032 (US).

96. Pilea gallowayana Killip, Contr. U. S. Nat. Herb. 26: 392. 1936.

Pilea grandis var.? triplinervia Wedd. in DC. Prodr. 16^: 143. 1869.

Plant herbaceous, the stem repent at base, at length erect, 20 to 35 cm high,

leafy, at least toward the apex, glabrescent below, glabrescent or usually rufo-

hirsute above the middle; stipules broadly ovate-lanceolate, 9 to 10 mm long,

obtuse, glabrous, persistent; leaves rhombic-ovate or ovate-elliptic, 3 to 12 cm
long, 2 to 7 cm wide, acute or acuminate at apex, rounded oremarginate at base

(petioles up to 1.5 cm long), unequally and often doubly crenate-serrate, tripH-

nerved or quintupHnerved, the lateral nerves extending to the upper third of the

blade, the upper surface glabrous, or sparingly pilosulous with hyaline hairs, and

copiously covered with fusiform and punctiform cystoiiths, the under surface

hirsute on the nerves, sparingly pilosulous elsewhere, bearing numerous puncti-

form and a few Knear cystoiiths; plants dioecious, the staminate and the pistillate

inflorescences each in compact cymes up to 1.5 cm wide, similar in shape, the

peduncles slender, up to 2 cm long, often hirtellous; staminate perianth glabrous or

pilosulous, densely covered with fusiform cystoiiths without; pistillate perianth

with unequal segments; achenes broadly ovate, 1 to 1.2 mm long.
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Distribution: Western Cordillera of Colombia, up to 2,000 meters altitude.

Colombia: "Prov. de Barbacoas y Choc6, alt. 200 m.," Triana 891 {B, HNC,
K, type of P. grandis var.? triplinervia)

,

El Choc6: Between La Oveja and Quibd6, Archer 1701 (US). Headwaters
of the Rio Tutunendo, east of Quibd6, Archer 2184 (US), 2189 (US).

El Valle: La Cumbre, alt. 2,000 meters, Pennell & Killip 5878 (G, US,
type, Ph, Y). Mountains west of Buenaventura, Lehmann in 1878 (V).

El Cauca: El Tambo, Sneidem 413 (S), 773 (S), 975 (S), 993 (S).

NariNo: Tuquerres, alt. 150 meters, Triana in 1853 (HNC). Armada,
AndrS K1680 (K).

Pilea grandis var. triplinervia, type material of which I have seen since describ-

ing P. gallowayana, seems to be only a more robust form of this. In the recent

Sneidern specimens the indument on the stem is much denser than in the typical

form. In view of this additional material an amplified description of the species

is given.

XII. PUBESCENTEB

97. Pilea nummularifolia (Swartz) Wedd. Ann. Sci. Nat. III. Bot. 18: 255.

1852.

Urtica nummularifolia Swartz, Svensk. Vet. Akad. 8: 63. pi. l,f. 2. 1787.

Stem slender, villosulous, repent or trailing, rooting at most of the nodes, with
short, lax branches sometimes arising at the nodes; stipules broadly ovate, 2 to 3

mm long, membranous, persistent; leaves orbicular, 5 to 12 mm in diameter,
crenate, trinerved, usually strigillose with stiff, hyaline hairs on both surfaces,

the cystoliths minute, linear, very faint on the under surface; plants dioecious or

occasionally monoecious, a few pistillate flowers being borne at the base of the
staminate; staminate flowers densely clustered in the uppermost axils, with
densely white-villous pedicels 3 to 5 mm long; pistillate flowers in densely
flowered, short-peduncled cymes; achenes barely 0.4 mm long.

Distribution: West Indies, Panama, Venezuela, and Amazonian Peru, at low
elevations; introduced into eastern Brazil.

Venezuela.
Federal District: Caracas, Rose 21946 (US); Piitier 7145 (US).

Peru.

LoRETo: Pebas, on Rfo Amazon, L. Williams 1917 (F, US).
The indument of these specimens is rather denser than in most West Indian

material of P. nummularifolia. The only one in flower, Pittier 7145, a staminate
plant, has long-pediceled flowers in a cluster at one of the upper nodes of a short
branch, this inflorescence agreeing well with the few staminate specimens from
the West Indies at hand. Klug has collected abundant material of a plant which,
at first glance, bears only slight resemblance to the quite uniform specimens of

P. nummularifolia. In most of the Klug plants the lower portion of the stem is

repent and leafless, and the upper part is erect, with leaves densely massed near
the apex, its habit thus being that of P. involucrata, P. spruceana, and their allies.

These leaves are much larger than in typical P. nummularifolia, attaining a maxi-
mum length and width of 3.5 cm, and averaging about 3 cm long and 2.5 cm wide.
Many of them are broadly ovate, rather than strictly orbicular. The staminate
inflorescence, the only one seen, is long-peduncled, though otherwise it is charac-
teristic of P. nummularifolia. Some of these plants, however, have sterile

branches rooting at all the nodes and bearing small orbicular leaves, apparently
differing in no way from those of P. nummularifolia. This collection may repre-

sent a distinct species, but I prefer for the present to treat it as a variety.



KILLIP—ANDEAN SPECIES OF PILEA 513

Pilea nummularifolia var. klugii Killip, var. nov.

Caulis basi repens, demum erectus, ramis sterilibus nodis omnibus radicantibus;

folia orbiculata vel late ovata, ea ramonim sterilium minora; inflorescentia cT

pedunculata.

Plant densely hirsute throughout; stem repent at base, at length erect, 4 to 5

cm high, simple or with a few sterile repent branches rooting at all the nodes;

leaves of the fertile part densely massed toward the apex, orbicular or broadly

ovate, 1.5 to 3.5 cm long and broad, those of the sterile shoots orbicular, up to

1 cm long and broad; staminate inflorescence borne in the upper axils, peduncled,

the peduncle slender, 1.5 to 2 cm long.

Type in the U. S. National Herbarium, no. 1,458,571, collected on river bank,

Juan Jui, Alto Rfo Huallaga, Department of San Martfn, Peru, altitude 400 to

800 meters, January 1936, by Guillermo Klug (no. 4235).

98. Pilea acuminata Liebm, Dansk. Vid. Selsk. Skrivt. V. 2: 302. 1851.

Plant herbaceous, 15 to 40 cm high; petioles up to 4 cm long; leaves ovate,

elliptic-ovate, or elliptic-lanceolate, up to 15 cm long, 7 cm wide, acute or acumi-

nate at apex, rounded or subcuneate at base, coarsely and sharply dentate,

sparsely strigillose with long hyaline hairs above, appressed-hirsute or hirsutulous

on the nerves beneath; plants dioecious or monoecious, the cymes diffusely

branched, with peduncles 3 to 6 cm long, unisexual or sometimes a sessile cluster

of staminate flowers borne on the pistillate cymes; staminate perianth elongate,

with filiform teeth; achenes minute.

Distribution: Mexico and Costa Rica; Colombia, at 1,000 to 1,500 meters

altitude, the type from Mirador, State of Veracruz, Mexico, collected by F. M.
Liebmann.

Colombia.
Santander: El Roble, Killip & Smith 19370 (G, US, Y).

Norte db Santander: Between Ocafia and Pamplona, Kalbreyer 1039

(B,K).

BoYAcX: Labranzgrande, Guevara 344 (US).

Cundinamarca: Upin, Andr^ K1677 (K). Susumuco, Andri K1678 (K),

El Cauca: La Gallera, Micay Valley, Killip 7672 (B, G, Ph, US, Y).

99. Pilea involucrata (Sims) Urban, Symb. Antill. 1: 298. 1899.

Urtica involucrata Sims, Bot. Mag. Curtis 51: pi. 248 M824.

Pilea chrysosplenioides Wedd. Ann. Sci. Nat. III. Bot. 18: 231. 1852.

Pilea pubescens var. involucrata Wedd. in DC. Prodr. 16': 153. 1869.

Stem and branches usually hirsute, densely covered with linear cystoliths;

leaves ovate to obovate, or the lower often suborbicular, 0.8 to 4 cm long, 0.8 to

2 cm wide, rounded at apex, rounded or subauriculate at base, finely crenate,

ciliate, strigillose with hyaline hairs, or rarely glabrous above, the cystoliths

linear or fusiform, covering the lov.'cr surface, usually confined to margin on upper

surface
;
plants monoecious or dioecious, the cymes unisexual, occasionally andro-

gynous, sessile or subsessile, the staminate few-flowered, at base of branched,

many-flowered pistillate cymes; achenes minute, less than 0.5 mm long.

Distribution: Panama and West Indies to Colombia and Venezuela, up to

1,500 meters altitude.

Venezuela,
Sucre: Crist6bal CoI6n, Broadway 42 (US, Y), 646 (US, Y).

Federal District: Caracas, Bailey & Bailey 906 (US); Piitier 12417 (US).

Aragtja: Between Ocumare and Maracay, Pitlier 11863 (K, US). Colonia

Tovar, Fendler 1244 (Brux, G, Gen, K, Mo).

Colombia: Mutis 1922 (Ma). Rfo Simanche Andr^ 4674 (K). Palanda, Andri

K1666 (K).
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Magualena: Santa Marta, H. H. Smith 1445 (F, K, US, Y).

Norte de Santander: Cliindcota, Killip & Smith 20800 (US).

Cundinamarca: Fusagasugd,, Goudot (P, type of P. chrysosplenioides)

;

Pennell 2731 (F, G, Mo, US, Y). Bogota, Stiibel 90e (B). Albdn,

Perez 2374 (US).

PuTUMAYo: Sibuudoy, Garcia 4578 (US).

Tolima: La Plata, Lehmann K333 (K).

Antioquia: Medellfn, Toro 624 (Y).

El Valle: Zarzal, Pennell, Killip, & Ilazen 11887 (US). La Cumbre, culti-

vated, Killip 5845 (US). La Paila, Holtoji 256 (K, Ph).

Weddell treated Uriica involucrata, the earliest name of this group of Pilea,

as a variety of P. puhescens, but, as pointed out by Urban, it can scarcely be
associated with that species. The original description of Urticn involucrata is

unsatisfactory, but the illustration closely resembles the plant that has generally

passed as P. chrysosplenioides.

100. Pilea ceratocalyx Wedd. in DC. Prodr. 16': 148. 1869.

Plant densely grayish hirsute throughout; stem repent at base, at length erect,

up to 15 cm high; stipules ovate or subrenifornx, about 6 mm long; leaves oblong
or elliptic-ovate, 3 to 7 cm long, 1 to 3 cm wide, acuminate at apex, attenuate at

base, sharply serrate except toward base, the cystohths punctiform and fusiform;

plants monoecious, the cymes apparently unisexual, the staminatc compact,
eubsessile, about as long as the adjacent petioles, the pistillate divaricate, pedun-
culate, much longer than the petioles; achcnes about 0.6 mm long.

Distribution: Probably northern Peru.

Peru: Poeppig 3046 {B, Bo, Gen, typcV
HuAnuco: Cochero, Poeppig 1032 in part (BM, V).

These specimens are variously labeled "Peru" and "Brazil" in herbaria.

101. Pilea spruceana Wedd. in DC. Prodr. 16': 161. 1869.

Stem repent, at length erect, sparsely villous; leaves oblong or ovate-oblong,

2 to 8 cm long, 1.5 to 4 cm wide (the lower smaller), obtuse or subacute at apex
and base, crcnatc-serrate, sparingly ciliate, the petioles 0.5 to 3.5 cm long, the
cystoliths punctiform and fusiform, the fusiform more numeroTis at margin,
yellowish, much elevated; plants monoecious or dioecious, the pistillate flowers

in densely flowered, short-peduncled, usually much-branched cymes, the stam.
inate flowers subscssile at base of pistillate cymes; achcnes about 0.5 mm long-

Distribution: Subandean part of northern Peru and northwestern Bolivia.

Peru.

San MartIn: Tarapoto, Spruce 4376 (B, BM, Brux, Gen, K, type, V, Y),
LoRETo: Cumbaso, Ule 6843 (B, Gen).
HuXnuco: Posuso, Pearce 284 (BM).

Bolivia.

La Paz: Rfo Cocos, R. S. Williams 199 (BM, US, Y).

102. Pilea pubescens Liebm. Dansk. Vid. Selsk. Skrivt. V. 2: 302. 1851.

Pika montana Wedd. Ann. Sci. Nat. III. Bot. 18: 228. 1852.

Pilea pubescens var. montana Wedd. in DC. Prodr. 16': 153. 1869.

Stem repent, at length erect and usually with several erect or ascending branches,
Btrigillose; leaves massed at the end of the stem, or branches, wanting or much
reduced below, broadly ovate to elliptic-ovate, up to 7 cm long and 6 cm vdde,
rounded or subacute at apex, rounded at base, finely to coarsely crenate-serrate,

often ciliate, thin, sparingly strigillose or nearly glabrous above, hirsutulous
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beneath on the nerves and veins, the cystoliths linear and fusiform above, obscure

beneath; plants monoecious or dioecious; staminate flowers in a few-flowered

eessile cluster at base of pistillate cymes or a few scattered among pistillate

flowers; pistillate inflorescence cymose-paniculate, up to 5 cm long, densely

flowered, the branches slender; achenes less than 0.5 mm long.

Distribution: Mexico, Central America, and West Indies to Peru and Vene-
zuela, and perhaps to eastern Brazil; in South America at low elevations.

Venezuela,
Federal District: Caracas, Gollmer in 1853 (B).

Lara: Palmasola, Pittier 6379 (B, US).

M^rida; La Asulita, Reed 706 (US),

Colombia.

El Valle: Cisneros, Killip 11440 (G, Ph, US, Y). Buenaventura, Triana

876 (HNC, K, P).

El Cauca: El Tambo, Sneidern 995 (S).

NARi5fo: La Cruz, Andr^ K1672 (K, Y).

Ecuador.
Manabi: El Recreo, Eggers 16022 (B, F, K, P, Y).

Guayas: Terecita, Stevens 59 (US). Balao, Eggers 14120 (B, US). Naran-
jal, Andr^ 2508 (K).

Pichincha; Santo Domingo, Sodiro 153/36 (B).

Napo-Pastaza: Tena, Mexia 7215 (US).

Peru.

San MartIn: Tarapoto, Spruce 4455 (B, BM, Brux, Gen, K, P, V, Y),

San Roque, L. Williams 6957 (F, US), 7695 (F, US).

The species of this immediate relationship, P. acuminata, P. involucrata, P.

spruceana, and P. pubescens, are not separable by well-defined characters. Pilea

acuminata has long-petioled, acuminate, sharply toothed leaves; in P. involucrata

the leaves are obovate and shallowly toothed ; in P. spruceana oblong and shallowly

toothed; and in P. pubescens predominantly broad-ovate. The foliar cystoliths

of P. acuminata and P. pubescens are similar; in P. involucrata they usually are

wanting from the upper surface except at the margin; in P. spruceana they are

much smaller and much more numerous than in the three other species.

Pilea pubescens as here considered is perhaps an aggregate species, the specimens

cited showing consideraV)le variation. As the species is common outside of the

Andean area, final treatment of the complex should await a broader study. The
Andean material seems to represent three forms, of which typical P. pubescens

is best shown by Spruce's no. 4455. The Venezuelan specimens have very

broad leaves, which are essentially glabrous above. The Ecuadorean specimens

have smaller leaves and are more densely pubescent in all parts.

103. Pilea hyalina Fenzl, Denkschr, Akad. Wiss. Math. Naturw. (Wicn) 1:

256. 1850.

Urtica arvensis Poepp. : Fenzl, Denkschr. Akad. Wiss. Math. Naturw. (Wien)

1: 256. 1850, as synonym.

Pilea hyalina var. longipcs (Mart.) Miquel in Mart. Fl. Bras. 4': 201. 1853.

Slender erect annual, 10 to 30 cm high, with a short rootstock and numerous
fibrous rootlets, the stem pellucid; leaves rhombic-elliptic or ovate, 1 to 6 cm
long, 0.8 to 4.5 cm wide, acute at apex, cuneate at base, coarsely serrate, thin-

membranous, glabrous or sparsely hyaline-strigillose above, the petiole slender,

usually with a few hyaline hairs, the cystoliths linear, faint; plants monoecious,

the inflorescences androgynous, cymose-paniculate; achenes suborbicular, less

than 0.5 mm long.
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Distribution: Mexico and Central America to Chile, Brazil, and Argentina,

up to 1,500 meters altitude, the type from Rio de Janeiro, collected by Schtich.

Venezuela.
Federal District: Caracas, Gollmer in 1853 (B).

Aragua: Colonia Tovar, Fendler 1245 (K), 1826 (K). Ocumare Valley,

Piitier 12166 (B, Gen, US).

Colombia.

Magdalena: Santa Marta, H. H. Smith 1447 (B, F, Gen, Ph, US, Y), 1448

(B, F, Ph, US, Y).

Norte de Santander; Chindcota, Killip & Smith 20804 (G, US).

Tolima: Quindfo Trail, Triana 878 (HNC, P).

Antioquia: MedelHn, Archer 895 (US). Fredonia, Toro 1077 (Y).

El Vallb: Cisneros, Killip 11457 (US).

Ecuador.
Guatas: Bucay, Hitchcock 20404 (US).

Chimborazo: Pallatanga, Sodiro 153/31 (B).

Peru: Mathews 2032 (K); Gay (P); Ruiz & Pav6n (Ma).

Amazonas: Moyobaraba, Mathews 1555 (K).

San MARTfN: San Roque, L. Williams 7149 (P, US).

HuXnuco: Cochero, Poeppig 1539 {"Urtica arvensis Poepp.," Gen).

JuNfN: La Merced, Killip & Smith 23593 (US). San Ram6a, Killip <& Smith
24676 (US, Y). Yapas, Pichis Trail, Killip & Smith 25580 (US).

Ayacucho: Aina, Killip & Smith 22746 (F, US, Y).

Bolivia.

La Paz: Yungas, Bang 2126 (B, BM, US, Y); Rushj 2561 (Y). Tipuani,

Buchtien 5390 (B, US, Y), 7261 (B, US).

Chile: Cordillera de San Fernando, Meyen (B).

This is a well-marked species, the numerous specimens examined showing little

variation. In a few specimens the characteristic hyaline hairs are lacking.

104. Pilea arguta (H. B. K.) Wedd. Ann. Sci. Nat. III. Bot. 18: 218. 1852.

Urtica arguta H. B. K. Nov. Gen. & Sp. 2: 39. 1817.

Straggling, somewhat shrubby herb, the stem much branched, the branches

hirsute or nearly glabrous, densely leafy; leaves narrowly lanceolate to ovate-

lanceolate, 1.5 to 5 cm long, 0.5 to 2 cm wide, acuminate at apex, glabrous above,

sparsely pilosulous on nerves beneath, rarely glabrous throughout, often alternate

on branches, the cystoliths punctiform above, with usually a few linear ones be-

tween nerves, all linear and conspicuous beneath; plants dioecious, the staminate

and pistillate flowers in similar, few-flowered, sessile or subsessile clusters scarcely

5 mm long; achenes ovate, about 0.7 mm long.

Distribution: Venezuela (?); southern Colombia and northern Ecuador, at

2,800 to 3,000 meters altitude, the type said to have been collected at Nueva
Valencia, Carabobo, Venezuela.

Venezuela or Colombia: Humboldt & Bonpland (B, BW, P, type).

Colombia.

El Cauca: Paletard, Pennell 7011 (US). Mount Purac6, Killip 6772 (G,

US).

NARi5fo: Pasto, Andr6 2997 (K). Tabano, Andri K1681 (K). Tuquerres,

Karsten (V).

Ecuador; "Andes Quitenses," Hall in 1833 (B).

CARCHf: Ibarra, Hitchcock 20790 (G, US), 20803 (G, US).

Pichincha: Mount Pichincha, Jameson 838 (BM, US); Sodiro 153/52 (B),

153/52b (B); Benoist 3257 (P).

The plant which I collected on Mount Purac6 was a dense mass of intertwined

stems, with numerous short, very leafy branches, the whole about 1 meter high.
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The specimens from southwestern Colombia and northern Ecuador cited above
agree excellently with the type material at Paris and Berlin, which is without

locality data but which the authors, in describing the species, say came from
Nueva Valencia, "alt. 235 hex." [State of Carabobo, Venezuela]. I doubt very

much that this plant of the highest mountains of southwestern Colombia and
Ecuador occurs also in the coastal region of Venezuela at an altitude of only 570

meters, and am confident that there is an error in the Humboldt-Bonpland data.

105. Pilea fasciata Wedd. in DC. Prodr. 16': 149. 1869.

Plant erect, robust, the stem densely and softly hirsute-tomentose with light-

brown hairs; stipules ovate, 1.5 to 2 cm long, persistent; leaves ovate, 6 to 12 cm
long, 4 to 7 cm wide, acuminate at apex, rounded at base, sharply and closely den-

tate-serrate nearly to base, triplinerved (lateral nerves reaching to upper third of

the blade), pilosulous and strongly asperate-bullate above, appressed-hirsute on

the nerves beneath, white-fasciate above, the cystoliths linear, radiate from the

center of the areoles; plants dioecious; pistillate inflorescence subcorymbose, di-

chotomous, the peduncle 5 to 6 cm long slender; achenes ovate, about 1.5 mm long.

Distkibution: Known positively only from the type locality, in northwestern

Colombia.

Colombia.

El Choc6: Novita, alt. 170 meters, Triana 886 (BM, type, HNC).
The dense indument on the stem and the strongly asperate-bullate leaves at

once distinguish this species from near relatives. Andr6's 3816 probably belongs

here, though the stem in much less densely pubescent. This specimen is interme-

diate between P. fasciata and P. ophioderma, but as the leaves are sharply dentate-

serrate rather than crenate-serrate, it is probably better placed in P. fasciata.

The locality given on the label is Mindo, which is in the Province of Pichincha,

Ecuador.

:\05a. Pilea ophioderma KiUip, sp. nov.

Herba dioica, caule crasso, quadrangulari; stipulae magnae, ovatae, subper-

sistentes; folia ovato-lanceolata, attenuato-acuminata, conferte crenato-serrata,

trinervia, valde fasciato-reticulata, supra sparse hirsutula vel glabrescentia, subtus

in nervis dense hirsutula, cystolithis obscuris; flores cT in panicula compacta sub-

sessili, 9 in panicula laxa dichotoma pedunculata.

Erect perennial herb. 60 cm high, or more; stem stout, quadrangular, about 6

mm thick, glabrous, deep purple when dry, smooth, without cystoliths; stipules

ovate, 2.2 to 3 cm long, 1 to 1.6 cm wide, rounded at apex, narrowed at base,

flabellate-nerved, reddish brown, subpersistent; leaves ovate-lanceolate, 12 to 20

cm long, 6 to 10 cm wide, attenuate-acuminate at apex, rounded and subemargi-

nate at base, closely crenate-serrate to base, trinerved (lateral nerves extending

to the apex of the blade), reticulate-veined (veins impressed above, the leaf sur-

face slightly darker along the veins than in the areoles, hence the reticulation

very prominent), smooth, sparingly hirsutulous or glabrescent above, densely sub-

appressed-hirsutulous on the nerves beneath, the cystoliths faint, fusiform above,

punctiform beneath; plants dioecious; staminate flowers short-pediceled in few-

flowered clusters borne in a subsessile, compact panicle in the upper axils, the

perianth subglobose, about 1.5 mm wide, the lobes not mucronulate; pistillate

flowers in sessile clusters, forming a loose dichotomous panicle up to 6 cm long

(including a peduncle half as long), the bractlets ovate-lanceolate, about 5 mm
long and 2.5 mm wide, subpersistent, the perianth segments ovate, nearly 1 mm
long, subequal.

Type in the U, S. National Herbarium, no. 1,140,932, collected in mossy forest,

on a spur of Cerro Tatamd, Department of Caldas, Colombia, altitude 2,800 to
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3,300 meters (Western Cordillera), September 8-10, 1922, by F. W. Pennell (no.

10450).

This species differs from P. fasciata in having crenate-serrate rather than

sharply dentate-serrate leaves, which, moreover, are smooth rather than strongly

asperate-buUate. The stem is glabrous, whereas in typical P. fasciata it is densely

hirsute.

The specific name is suggested by the mottling on the upper surface of the

leaves.

106. Pilea pavonii Wedd. Ann. Sci. Nat. III. Bot. 18: 219. 1852.

Urtica cymosa Pav6n; Wedd. Ann. Sci. Nat. III. Bot. 18: 219. 1852, as

synonym.
Erect herb, 40 to 60 cm high, the stem stout, quadrangular, rufo-villosulous;

leaves broadly ovate, 6 to 10 cm long, 4 to 6 cm wide, short-acuminate at apex,

subrotund at base, crenate-serrate to base, triplinerved, subcoriaceous, finely

appressed-pilosulous above, densely feiruginous-hirsute beneath, the petioles 1.5

to 3 cm long, the cystoliths minute, fusiform above, fusiform and punctiform

beneath; plants monoecious, the inflorescences unisexual; staminate inflorescence

borne in the uppermost axils on stout peduncles much longer than the petioles,

compact, densely flowered, scorpioid, globose when young, subsecund, the pistil-

late inflorescence borne in the middle axils, cymose-paniculate, sessile or short-

peduncled.

Distribution: Central Peru.

Peru: Pavdn (B, BM, Bo, Ma, P, type).

HuXnuco: Mufia, alt. 2,000 meters, Machride 4075 (F, US).

This is a striking species, the young plants easily recognized by the dense

globose heads of flowers.

X07. Pilea hirsuta (Pav6n) Wedd. Ann. Sci. Nat. III. Bot. 18: 220. 1852, in

part.

Urtica hirsuta Pav6n; Wedd. Ann. Sci. Nat. III. Bot. 18: 220. 1852, as

synonym.

Erect robust herb, the stem stout, ferruginous-villous; leaves ovate-elliptic, 7

to 15 cm long, 3 to 7 cm wide, coarsely serrate to base, triplinerved well above
base, rugulose, ferruginous-hirsute on the nerves above and on the nerves and
veins beneath, otherwise glabrous, the petioles about 2 cm long, densely ferru-

ginous-hirsute, the cystoliths fusiform; plants dioecious, the staminate and pis-

tillate inflorescence similar, paniculate, shorter than or slightly exceeding the

adjacent petiole.

Distribution: Probably central Peru.

Peru: Ruiz (B, Bo, type, US).

There is some confusion in regard to this species, partly because of Weddell's

varying treatments. At the original place of publication of Pilea hirsuta, Weddell
cites as synonyms "Urtica hirsuta et U. punctata Pav. mss." Following the de-

scription of the plant there appear these lines:

"Var a, foliis oblongo-ovatis triplinerviis supra glabratis.

Var |8, foliis rotundato-ovatis trinerviis utrinque pubescentibus.

Crescit in Peruvia (Pav6n).~v. s. in Herb. Webb, ex Herb. Pav6n.
Toute la plante prend, en s^chant, une teinte ferrugineuse."

In the Monographie des Urticdes this is repeated, the manuscript name U.

punctata Pav6n not, however, being included. In the Prodromus the species is

treated thus:

"P. hirsuta (Wedd. in Ann. Sc. Nat. 3* s^r. 18. p. 220. exclus. var. /3; Monogr.

p. 251) In Nova Granata (Pav6n). Urtica hirsuta Pav. mser
Varietas /3 in Monographia mea notata atque olim in herb. Webb, visa.
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foliis minoribus rotundato-ovatis trinerviis (nee triplinerviis) et utrinque

pubescentibus insignita, forsan hue non pertinet et denuo examinanda est."

The specimens at the Boissier and Berlin herbaria bearing the name Urtica

hirsuta in either Ruiz's or Pav6n's liandwTiting, which are matched by an un-

named one in the U. S. National Herbarium, agree with Weddell's description

of var. a. The /3 element can not be definitely identified without examining the

specimen in the Webb herbarium. There is a Ruiz and Pav6n specimen at Berlin,

labeled apparently in the writing of one of the collectors " Urtica punctata Ruiz."

This does not answer well Weddell's description of jS, for the leaves are triplinerved

and not "utrinque pubescentibus." This seems to be Pilea punctata (H. B. K.)

Wedd., though, it should be observed, the use of the name " Urtica punctata" by

both "H. B. K." and Ruiz and Pav6n was merely a coincidence.

The locality "Nova Granata," i, e. Colombia, given in the Prodromus was

clearly an error, for there is no evidence that Weddell saw any Colombian speci-

mens that he took to be this species. Perhaps this error is partly responsible

for the reference " of Mayor's specimens from northwestern Colombia to P.

hirsuta. I have not seen these specimens, but I suspect they belong to the related

species P. purpurea.

108. Pilea purpurea Killip, Journ. Washington Acad. Sci. 13: 357. 1923.

Erect herb, 40 to 60 em high, the stem angulate, glabrous below, slightly

pubescent above; leaves ovate or oblong, 8 to 12 cm long, 4 to 5 cm wide, short-

acuminate at apex, rounded at base, finely serrate, 3-nerved (lateral nerves close

to margin, extending to apex of blade), above dark green and glabrous, beneath

paler, punctate, densely tomentulous on nerves and veins, the cystoliths linear

and faint above, wanting beneath, the petioles 1.5 to 3 cm long, ferruginous-

tomentose; plants monoecious; staminate' cymes profusely dichotomous, densely

tomentulous, borne in upper axils; pistillate cymes subsessile in lower axils,

compact, barely 1 cm wide; achenes broadly ovate, 2 mm long.

Distribution: Known only from the type locality, in northwestern Colombia.

Colombia.

Caldas: Cerro Tatamd, 2,700 meters, Peymell 10380 (US, type).

The foliage bears a general similarity to that of P. mutisiana, but the con-

spicuous white bracts subtending the purple staminate flowers are not evident

in P. mutisiana nor has that species an indument.

As already noted in discussing P. hirsuta, possibly Mayor's specimens from

northwestern Colombia belong here.

109. Pilea glaucophylla Killip, Contr. U. S. Nat. Herb. 26 : 392. 1936. Plate 40.

Distribution: Central Colombia.

Colombia.
Tolima: Quebrada Honda, AndrS K1669 (K, type). Tambo de Savanilla,

Andr6 K1668 (K),

Explanation or Plate 40—PH«a glaucophu^la, the type specimen. One-half natural size,

110. Pilea salentana Killip, Contr. U. S. Nat. Herb. 26: 393. 1936.

Distribution: Known positively only from the Central Cordillera of Co-

lombia, between 2,700 and 3,300 meters altitude.

Colombia: "Andes Granadin., alt. 2,500 m.," Triana 890 (HNC, K, P). Quindfo

Trail, Holion in 1853 (Y).

ToLiMA : Between Ibagu6 and Mount Tolima, Cuatrecasas 2538 (Ma), 2590 (Ma).

Caldas: Pinares, above Salento, Pennell 9354 (G, US, type). Magana,

Quindfo Trail, Killip & Hazen 9447 (Ph, US).

• M^m. Soc. Sci. Neuchdtel 5: 360. 1914,
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The Triana specimen in the Herbario Nacional Colombiano bears the locaUty

data given above. The other specimens of this collection are labeled "Bar-
bacoas," perhaps in error,

111. Pilea castronis Killip, Contr. U. S. Nat. Herb. 26: 394. 1936.

Distribution: Known only from the type locality, in the Eastern Cordillera of

Colombia, between 2,600 and 2,900 meters altitude.

Colombia.

Santander: Las Vegas, Killip & Smith 15949 (G, US, Y), 16019 (G, US,
type, Y), 16126 (G, US, Y).

Ilia. Pilea cushiensia Killip, Field Mus. Bot. 13^; 340. 1937.

Succulent herb, 1 to 1.5 meters high; stem sparsely rufo-hirsutulous toward
the apex; stipules ovate, about 3 mm long, soon deciduous; leaves elliptic-ovate,

7 to 15 cm long, 3.5 to 6 cm wide, acuminate at apex, narrowed to a cordulate

base, coarsely crenate-serrate, triplinerved, the lateral nerves extending to the

upper quarter of the blade, the cystoliths linear, dense, faint beneath, the petioles

up to 12 cm long; plants dioecious, the staminate inflorescences borne in most of

the axils, paniculiform, about 3 cm long (not fully developed), rufo-hirsutulous,

the perianth segments suborbicular.

Distribution: Known only from the type locality, in central Peru.

Peru.

HuAnuco: Cushi, alt. 1,500 meters, Macbride 4826 (F, type, US).
In the key this species would come next to the Colombian P. castronis, being

differentiated by the shape of the leaves and the cystolithic marking, and by
having a more diffuse inflorescence.
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The following list includes the

Allart, a.

185. microphylla.

484. dauciodora.

Andr6, E.

442. microphylla.

879. mutisiana.

1063. latifolia.

1243. dauciodora.

1302. rhorabea.

1895. argentea.

2082. mutisiana.

2453. serpyllacea.

2508. pubescens.

2517. microphylla.

2823. microphylla.

2890. microphylla.

2987. fallax.

2997. arguta.

3035. fallax.

3510. pteropodon.

3692. microphylla.

3816. faseiata?

4440. serpyllacea.

4674. involucrata.

K722. microphylla.

K723. microphylla.

K724. fallax.

K725. fallax.

K1487. mutsiana.

K1666. involucrata.

K1667. myriophylla.

K1668. glaucophylla.

K1669. glaucophylla.

K1670 in part, macrantha.
K1670 in part, tetrapoda.

K1671. tetrapoda.

K1672. pubescens.

K1673. alsinifolia.

K1674. fallax.

K1675. fallax.

K1676. fallax.

K1677. acuminata,

KI678. acuminata.
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numbered specimens studied:

KI679. carnulosa.

K1680. gallowayana.

K1681. arguta.

K1682. goudotiana.

K2215. carnulosa.

Anthony, H. E., and Tate, G. H. H,

338. serpyllacea.

425. serpyllacea.

Archer, W. A.

1. microphylla.

2. microphylla.

690. microphylla.

770. microphylla.

895. hyalina.

1083. dauciodora.

1084. dauciodora.

1701. gallowayana.

1793. microphylla.

1977. trianaeana.

2081. imparifolia.

2129. daguensis.

2172. daguensis.

2184. gallowayana.

2189. gallowayana.

2190. imparifolia.

Ariste Joseph, Brother

A322. lindeniana.

A329. rhombea.
A888. lindeniana.

A890. discolor.

A927. filicina.

B80. lindeniana.

Bailey, L. H., and Bailey, E. Z.

313. microphylla.

906. involucrata.

Bang, M.

687. strigosa,

89*4. multiflora.

1787. dauciodora.
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1788. filipes.

1796. dauciodora.

2?126. hyalina.

2374. cymbifolia.

2490. multiflora.

Benoist, R.

2292, eerpyllacea.

3257. arguta.

3583. serpyllacea.

BOLDINGH, I.

5648. microphylla.

Bridges, T.

741. elliptica.

742. elegans.

Broadway, W. E.

9. microphylla.

42. invohicrata,

646. involucrata.

BUCHTIEN, 0.

85. strigosa.

372. dauciodora.

383. sublobata.

657. multiflora.

794. sublobata.

795. strigosa.

2811. pauciserrata.

2813, dauciodora.

3110. picta.

3751. cymbifolia.

3752. cymbifolia.

3753. cymbifolia.

3754. rusbyi.

4524. picta.

4526. buchtienii.

5390. hyalina.

7261. hyalina.

7262. multiflora.

7263. multiflora.

8936. pauciserrata,

8937. dauciodora.

8938. strigosa.

8939. strigosa.

8940. picta.

CXrdenas, M.

1316. multiflora,

2074. multiflora.

Charetier, C.

65. microphylla.

Clattde Joseph, Brothei

1862. elliptica.

2352. elliptica.

3994. elhptica.

4658. elegans.

5607. elegans.

Cook, O. F., and Gilbert, G. B.

262. serpyllacea.

1035. serpyllacea.

1095. nutans,

CoRNELio, Father

132. microphylla.

CRtGER, H.

46. crugeriana.

Cttatrecasas, J.

2586. lindeniana.

2587. dauciodora.

2588. salentana,

2589. mutisiana.

2590. salentana.

3087. lindeniana.

3092. rhombea.

3093. lindeniana.

Cuming, H.

40. elliptica.

Curran, H. M., and Haman, M.

3. herniarioides.

Dawe, M. T.

265. lindeniana.

772. imparifolia.

Dryander, E.

94. microphylla. . /

Eggers, H. F. a.

13178. mollis.

13445. rhombea.

14120. pubescens.

15022. pubescens.

Eliab, Brother

564. microphylla.
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Ernst, A.

458. rhombea.

1164. rhombea.

1705. mollis.

1706. crugeriana.

Fendler, a.

1240. microphylla.

1241. mollis.

1244. involucrata.

1245. hyalina.

1246. dauciodora.

1247. fendleri.

1826. hyalina.

2429. urticella.

FlRMIN, G.

271. serpyllacea.

369. serpyllacea,

640. jamesoniana.

FUNCK, N,

145. mollis.

GARcfA B., H.

4578. involucrata.

4652. serpyllacea.

Gay, C.

68. elliptica.

235. elliptica.

236. elegans.

Gehriger, W.

203. rhombea.

248. rhombea.
258. serpyllacea.

329. dauciodora.

592. fallax.

Guevara A., B.

218. serpyllacea.

252, rhombea.

344. acuminata.

F.l. fallax.

Gunckel, H.

68, elliptica.

Haenke, T,

Hall
5. flexuosa.

28. serpyllacea.

1731. nutans.

1860. macrocystolithica.

1870. haenkei.

Haught, O

1274. centradenioides.

1305. centradenioides.

1592. centradenioides.

Heinrichs

32. serpyllacea,

Heriberto, Brother

342. microphylla.

Herrera, F. L.

6. nutans.

51. serpyllacea.

2288. serpyllacea.

3065. serpyllacea.

Herzog, T.

2305. cymbifolia.

2416. picta.

Hitchcock, A. S.

20404, hyalina.

20790. arguta.

20803. arguta.

21445. serpyllacea.

21825. hitchcockii.

Hollermeyer

511, elliptica.

HOLTON, I. F,

256, involucrata.

262. dauciodora.

Huber, J.

1519. imparifolia.

Jahn, A.

595. rhombea.

Jameson, W,

481. serpyllacea.

734. imparifolia.

745. jamesoniana.

789. flexuosa.

834. serratifolia.

838. arguta.
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Julio, Brother 16054. lippioides.

332. picta.
16082.

16093.

vegasana.

dauciodora.
357. picta.

462, strigosa.
16097,

16126.

goudotiana.

castronis.
466. picta.

16200. microphylla

Kalbreyer, G. 16258. microphylla

16421. rhombea.
531. lippioides.

691. hydrocotyliflora.

1023. alsinifolia.

16560.

16561.

latifolia.

aff. smithii.

1039. acuminata.
16584. rhombea.

16989. rhombea.

KiLLIP, E. P. 16990. smithii.

17014. alsinifolia.

5117. seemannii.
17025. rhombea.

5439. microphylla.
17090. rhombea.

5698. imparifolia.
17188, smithii.

5845. involucrata. 18023. rhombea.
6673. puracensis.

18284. smithii.
6772. arguta.

18797. smithii.
6777. fallax. 18808. carnulosa.
6832. myriantha.

18830. dauciodora.
6888. serpyllacea.

18849. rhombea.
7672. acuminata. 18964. goudotiana.
7678. scandens.

18968. vegasana.
7703, pteropodon.

19021. aff. smithii.
9772. mutisiana. 19032. latifolia.

11440. pubescens.
19097. alsinifolia.

11457. hyalina.
19119. alsinifolia.

11550. daguensis.
19138. goudotiana.

KiLLip, E. P., and Hazen, T. E. 19164. goudotiana.

19201. goudotiana.

8786. imparifolia. 19370. acuminata.

9007. flexuosa. 19405. alsinifolia.

9438. carnulosa. 19457. alsinifolia.

9447. salentana. 19464. alsinifolia.

9475. mutisiana. 19847. dauciodora.

9482. mutisiana. 19969. losensis.

10121. flexuosa. 20188. alsinifolia.

10129. scandens. 20202. rhombea.
11891. mutisiana. 20207. dauciodora.

KiLLip, E. P., and Smith, A. C.
20370. losensis.

20390. dauciodora.

14353. micropliylla. 20403. rhombea.

14470. micropliylla. 20669. dauciodora.

14690. herniarioides. 20693. dauciodora.

15541. rhombea. 20800. involucrata.

15559. lippioides. 20804. hyalina.

15949. castronis. 21601. serpyllacea.

16019. castronis. 22357. diversifolia.

16020. vegasana. 22439. dauciodora.

16025. vegasana. 22746. hyalina.

16043. vegasana. 23593. hyalina.
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24073.

24160.

24274.

24281.

24334.

24400.

24408.

24457.

24676.

25329.

25580.

25638.

25775.

25789.

25795.

25801.

25826.

25876.

25885.

25895.

25902.

25913.

25929.

26023.

26032.

26038.

27500.

28429.

28467.

28471.

28835.

28843.

28993.

29145.

29196.

29308.

29515.

29572.

microphylla,

dauciodora.

nutans.

foliosa.

serpyllacea.

foliosa.

dauciodora.

macbridei.

hyalina.

microphylla.

hyalina.

costata.

multiflora.

nutans.

strigosa.

multiflora.

poeppigiana.

pichisana.

diversifolia.

nutans.

poeppigiana.

multiflora.

multiflora.

submissa.

marginata.

imparifolia.

microphylla.

bassleriana.

bassleriana.

bassleriana.

strigosa.

strigosa.

bassleriana.

bassleriana.

bassleriana.

imparifolia.

imparifolia.

imparifolia.

KLtra, G.

1672. umbriana.

1931. imparifolia.

2870. bassleriana.

3186. submissa.

3719. microphylla.

KUNTZE, O.

1328. microphylla.

1670. mollis.

Lawhance, a. E.

652. centradenioides.

Lechler, W.

409. elliptica.

Lehmann, F. C.

4475. cuprea.

5411. serpyllacea.

BT1258. discolor.

K332. fallax.

K333. involucrata.

Linden, J. J.

799. lindeniana.

1206. mutisiana.

Macbride, J. F.

3126.

3289.

3512.

3660.

3690.

3770.

3868.

3984.

4075.

4087.

4117.

4395.

4400.

6086.

5179.

5201.

5822.

5910.

minutiflora.

dombeyana.

serpyllacea.

ramosissima.

microphylla

poeppigiana.

serpyllacea.

diversifolia.

pavonii.

serpyllacea.

dauciodora.

nerteroides.

delicatula.

marginata.

macbridei.

verrucosa.

citriodora.

lamioides.

Macbride, J. F., and
Featherstone, W,

447. serpyllacea

Mandon, G.

1005. serpyllacea.

1103 in part, dauciodora.

1103 in part, filipes.

1104 multiflora.

1124. dauciodora,

Mathews, A.

1555. hyalina.

2032. hyalina.

3101. microphylla.
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Mex!A, Y.

6355. bassleriana

6359. submissa.

6360. bassleriana.

6365. imparifolia.

6881. trichosanthes.

7177. hitchcockii.

7178. trichosanthes.

7211. trichosanthes.

7215. pubescens.

7307. submissa.

7692. myriantha.

8476. pteropodon.

MiLLE, L.

20. microphylla.

93. microphylla.

MORITZ, J.

366. mollis.

790. fendleri.

1293. lindeniana.

1294, rhombea.

MuTis, J. C.

1900. lindeniana.

1908. aenea,

1922. involucrata.

1929. mutisiana.

Pachano, a.

3. serpyllacea.

Pearce, R.

118. serpyllacea.

284. spruceana.

Pennell, F. W.

1738.

1863.

2278.

2731.

3164.

3167.

4416.

4502.

4541.

6944.

7011.

7559.

herniarioides.

lindeniana.

lindeniana.

involucrata.

mutisiana.

mutisiana.

pittieri.

trianaeana.

imparifolia.

fallax,

arguta.

fallax.

8869.

9299.

9336.

9354.

9401.

10325,

10326,

10374,

10376,

10377,

10378.

10379,

10380.

10450.

10476.

12608.

12653.

13657.

14013.

14049.

14751.

mutisiana.

mutisiana.

fallax.

salentana.

fallax.

tatamensis.

pennellii.

obetiaefolia.

fallax.

fallax.

tatamensis.

dauciodora.

purpurea.

ophioderma.

cuprea.

elliptica,

elliptica.

serpyllacea.

multiflora.

nutans.

lamioides.

Pennell, F. W., and Killip, E. P.

5878. gallowayana.

7336. fallax.

7373. rojasiana.

7375. fallax.

Pennell, F, W., Killip, E. P., and

Hazen, T. E.

11887. involucrata.

P^REZ A., E.

351. microphylla.

2374. involucrata.

Philippi, R. a.

28. elliptica.

PiTTIER, H.

1216. lippioides.

6379. pubescens.

7145. nummular] folia.

9551. microphylla.

9585. mollis,

10448. rhombea.

11120. dauciodora.

11127. rhombea.

11863. involucrata,

11972. microphylla.

12166. hyalina. ?
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12417. involucrata,

13898. crugeriana.

13984. losensis.

PoEPPiQ, E. r.

1032 in part, ceratocalyx.

1032 in part, poeppigiana.

1058. marginata.

1383. fendleri.

1539. hyalina.

1539B. poeppigiana.

1552 in part, fendleri.

1552 in part, strigosa.

1565. nutans.

2088. marginata.

3045. marginata.

3046. ceratocalyx.

Raimondi, a.

285. lamioides,

2209. serpyllacea,

2398. citriodora.

2800. dauciodora.

5639. serpyllacea.

7092. ramosissima.

9290. nutans.

9649. nutans.

Reed, E. C.

185. microphylla.

706. pubescens.

780. lindeniana.

792. lindeniana.

796. lindeniana.

RiMBACH, A.

136. serpyllacea.

Rodriguez, S.

36. lindeniana.

Rose, J. N.

21946. nummularifolia.

Ruiz H.

4677. diversifolia.

RusBY, H. H.

1478. multiflora.

1479. filipes.

1480.

1481.

1482.

1483.

1484.

1485.

1756.

1774.

2561.

cymbifolia.

cymbifolia.

cymbifolia.

dauciodora.

sublobata.

etrigosa.

filipes.

rusbyi.

hyalina.

RusBY, H. H., and Pennell, F, W.

458. microphylla.

553. rhombea.

654. argentea.

794. dauciodora.

938. argentea.

SCHLIM, L.

701. latifolia.

1134. nutans.

SCHTJNKE, C.

498. foliosa.

678. foliosa.

992. foliosa.

Seemann, B, C.

1099. centradenioides.

Seifriz, W.

317. microphylla.

541a. microphylla.

Smith, II. H.

1223. fendleri.

1430. apiculata.

1445. involucrata.

1446. rhombifolia.

1447. hyalina.

1448. hyalina.

1460. microphylla.

Sneidern, K,

413. gallowayana.

414. fallax.

707. pteropodon.

772. daguensis.

773. gallowayana.

788. pteropodon.

862. pteropodon.



KIULIP—ANDEAN SPECIES OF PILEA 529

863. pteropodon.

881, scandens,

964. fallax.

965. fallax.

968. rhombea.

975. gallowayana.

993. gallowayana.

1025. bassleriana.

1210. puracensis.

1396. rojasiana.

1614. bassleriana.

SODIRO, A.

153/17, microphylla.

163/18. serpyllacea.

153/19. serpyllacea.

153/20. serpyllacea.

153/23. jamesoniana.

153/23b. jamesoniana.

153/23c. serratifolia.

153/24. attenuata.

153/26. flexuosa.

153/27C. myriantha.

163/29. attenuata.

153/31. hyalina.

153/36. pubescens.

153/52. arguta.

153/52b. arguta.

Spruce, R.

4028. microphylla.

4155. submissa.

4376. spruceana.

4434. imparifolia.

4455. pubescens.

6047. jamesoniana.

6106 in part, fallax.

6106 in part, jamesoniana.

6107. fallax.

Steinbach, J.

6028. nutans.

5709. multiflora.

5812. multiflora.

8542. multiflora.

8890. nutans.

8974. dauciodora.

9153. dauciodora.

Stevens, F. L.

59. pubescens.

STf^BEL, A.

90e. involucrata.

362b. fallax.

432. serpyllacea.

Tate, G. H. H.

184. sublobata.

187. tatei.

188. tatei,

190. tatei.

351. microphylla.

585. tungurahuae.

643. serpyllacea.

665. tetrapoda.

Tessmann, G.

3721. imparifolia.

4603. bassleriana.

4667. bassleriana.

4742. microphylla.

ToRO, R. A.

624. involucrata,

885. antioquiensis.

949. tatamensis.

969. dauciodora.

1049. dauciodora.

1077. hyalina.

Triana, J.

236. lindeniana.

344. mutisiana.

345. carnulosa.

492. nutans.

876. pubescens

877. lindeniana.

878. hyalina.

886. fasciata

887. centradenioides.

888. seemannii.

889. daguensis.

890. salentana.

891. gallowayana.

892. pteropodon.

898. serpyllacea.

899. serpyllacea.
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Troll, C.

3737. lindeniana.

3738. goudotiana.

Ule, E.

6508. marginata.

6588. fiubamplexicaulia.

6657 microphylla.

6843. spruceana.

6844. poeppigiana.

Weberbauer, a.

158. serpyllacea.

575. minutiflora.

753. dauciodora.

1594. lamioides.

1776a. citriodora.

2022. weberbaueri.

2023. pusilla.

2027. minutiflora.

3872. nitida.

4054. serpyllacea.

4307. punctata.

4387. suffruticosa,

4892. serpyllacea

5244. nitida.

6812. multiflora.

Weddell, H. a.

4184. multiflora.

4561. dauciodora.^

Werdermann, E.

1954. elliptica.

West, J.

8035. nutans.

Williams, L.

1917. nummularifolia.

4082. microphylla.

6071. microphylla.

6662. microphylla.

6957. pubescens.

7149. hyalina.

7233. microphylla.

7425. subamplexicauljs.

7695. pubescens.

Williams, R. 3.

199. spruceana.
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Adicea __ 476
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Centrodenloideae 489

Chia-chia 487

Dauciodorae . 494

Diversifoliae 486,486,487

Estrella caracha 489

Fallaces _ 483,484

Flexuosae 493

Guaina.- 501

Imparifoliae 487

Kkuru-quisa 480

Lamium purpureum 494

Mellahuvilu 501

Microphyllae 477

MoUes 609

Multiflorae 501

Parietaria microphylla 477

seTpylUjotta 479

Parietariae 480

PUea 476

acuminata 513,515

aenea 483

alslnifolia 482

angustata _ _. 483

anomala 608,509

antioquiensis _ 603

apiculata.-- 503

argentea. 482

arguta 516

attenuata 504

bassleriana _ 488,489

buchtienii _ 603

callitrichoides 477

capitellata 493,499

carnulosa 501

castronis 620

centradenioldes 489

ceratocalyx 614

chilenm _ 496

d<Tyso$plenioides 513,514

eitriodora 506,607

cordijolia 480

costata 490

cmgeriana 491,502

cuprea 499

cushiensis 476,520

cymbifolia ___ 493,499

daguensis 488

daudodora 495,496,498

var. crenata 497,498

var. jamesoniana 498

var. pUosula 497,498

var. uTicidens 496

Page
Pilea delicatula. 495

dtndrophUa 475,488

var, major 488

discolor 499

diversifolla 478,487

dombeyana 494

elegans 600

elliptica 496,501

var. gayana 500

fallax 486,510

var. glabra 485

fasciata 617,618

fendierl 476, 497

filicira- 487,489

filipes _..„ 498

flexuosa _ 493,502

foliosa 478

forgetl 510

gallowayana 511

glaucophylla 619

globosa. 478,479

goudotiana 506

grandis var.r MpllneTvia 511, 612

haenfcei.. 492

hazeni 493

herniarioides 478,480

henerae 486

hitchcockii _ 483

hirsuta 518,519

byalina 475, 615

var. longipes 515

hydrocotyliflora 492

imparifolia. 488

involucrata 512,613,615

jamesoniana 496, 498

lamioides 494

latifolia 511

leptophylla _._ 475,497

lindeniana 481

lindenii. ___ 481

lippioides 483

losensis. 506

macbridei 600

macrantha... ,. 492

macrocystolithica 492

macrophyUa ___ 475,509

irtarginata 492, 602

melastomoldes-.- _ 504,606

mlcrophylla 476,477,479,480

var. hernlariddes 480

minutiflora '^ 499

mollis 609

montana 614

mutisiana 604,605,606,608,619
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Pilea multiflora- 504,505,507,508

muscosa 477

var. herniarioidet 480

myrlantha. - BOS

myrlopbylla 487

nerteroldes - 480

nitida 480

nummularifoHa - 498,512

var. klugli - 513

nutans - 486,491

obetiaefolia --- -- 483

ophioderma 517

orbiculata -- - 494

ornatijolia 499

ovalis --- 513,514

parietaria - --- 481,842

pauciserrata - 484

pavonil - 518

pedunculata 496

pennellii -- - 500

pfcbisana - 491

picta - 476,507,509

pittleri - 510

poeppigiana 475,507

pteropodon --- 501

pubescens 475,514

var. involucrata 513

var. morUana - - 514

pulegifoHa. - 487

punctata 504,519

puracensls 503

purpurea .- 519

pusilla - - 495

ramosissima 487

repens 495

var. strigosa - -- 495

rbombea 481,482

rombifolia - 500

riparia - 504

rojasiana 486,491

rusbyl 502

salentana -- 519

scandens .- - 491

seemannli, - 490

serpyllacea- -- 478

serpyllifoHa -- - 479

serratitoHa - 494

smithii 502

spruceana - 612,514,615

strigosa 495

Page

Pilea subamplexlcaulis - 504

rubcrevata 478,479

sublobata 484

submissa 510

subterrata 604,505

tuccultnta 509

suflruticosa - 606

tarmensh.. 607

tatamensis - 510

tatei,- 482

thymijolia --- 478,479

trianaeana 489

trichosanthes ..- 484

triradiata-— — 492,602

tungurahuae- 500

utii/inota - 496

umbrlana 507,508

uncidem -— 496,497

urerijolia 493

urticella - 494

cariegata - -. 490

vegasana 485

verrucosa— - 603

Pubescentes -.- 612

Quisa- - 480,487

Urtica argvia 516

arvensis - 615

callUrickoidei --- 477

cfmosa - - 61S

(licKroa _ 497,498

ftoribuvda - 505

heTTiiarioidet 480

hirmta --.. 618, 619

involucrata- 613,614

limoniodora _ 506

marginata 502

melattomoides 504,505

muUiflora 504,505,608

miUisiana..-- - 504,605

nummularijotia.- 612

niUans 488

pulegijolia 48T

punctata.... 504,618,619

rhombea 481

rufbfi 602

serpvUacea 478,479

thsmijotia 478,479

urens 494

Yunca-quisa 487

o
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Accoicarpa 480
Acidodontium floresianum 78

megalocarpum 78
Acmclla 2"0

brasiliensis 250
hirta 24]

Acrophorus stipellatus 273
Acroporium pungens 109
Acrostichum appendiculatum 291

marginatum 327
sincnse 292
yunnanense 327

Actinomeris stricta 256
tetraptera 257

Adelothecium bogotense 99
Adenostemma triangular

e

230
viscosum triangularc 230

Adiantum capillus veneris 310
caudatum 310
davidi 310

prattii 310
delavayi--_ 310
edentulum 310
edgeworthii 310
lunulatum. 310
myriosorum 310
pedatum glaucinum... 310
philippense 310
prattii 310
venustum 310
wattli 310

Adicea 476
Aganippea 249

bellidiflora 249
dentata 249

Ageratum angustifolium 258
Aldama 245

montanoa 245
AUoplectus 396

bicolor 473
coccineus 473
congestiflorus 47S
cristatus 473
dichrus 47/^

hispidus 47o
sanguineus 474

Alsophila costularis 272
glabra 272

cavaleriana 273
glauca 273
henryi 273
khasyana 273

228317—40- -35

Pace"

Amaranthus spinosus 22S
Amblystegiaceae 106
Ambrosia arborescens 239

friitcscens 239
Amellus discodeus 254
Amphicosmia, section of Hemitc-

lia 272
Anaitis 227, 241

acapulcensis 241
Anapausia, section of Lepto-

chilus 290, 291
Andreaea turgescens 56
Andreaeaceae 56
Anetanthus 402
Angiopteris eaudatiformis 27

1

helferiana 329
Anoectangium euchlorum 74
Anomobryum costaricense 52, 78

filiforme 78
Antrophyum coriaceum 313, 314

henryi 313
latifolium 314
obovatum 314
parvulum 313
petiolatum 314
reticulatum 314

parvula 313
stenophyllum 313,314
vittarioides 313, 314

major 314
Aongstroemia jamaicensis 57
Archibaccharis 236

mucronata 236
serratifolia 236

Artanthe calocoma 26
crassispicata 24
imperialis 40
ohtusa 118
seemanniana 40
septuplinervia 33
tricuspis 25
trincrvia 29

Aschenhornia 227, 258
heteropoda 258, 259

Aspidium angular

e

286
aristatum 283
assamicum 282
atratum 278
hiaristatum 287, 288
caducum 2S9
carvifolium 283
caryotideinn 289

531
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Aspidium ciliatum 274
coadunatum 331

coniifoliurn 282, 283

fructuosum 281

fuscipes 290
heterocarpum 289
hirtipes 278
ilicifolium 285
lamprocaulon 273
lunancnse 279
manmeiense 284
obscurum 290
paleaceum 280
paralhlogrammum 280
paientissimum 280
pennigernm 277
pycnnpteraides 273, 279
spedabile 270
stimulans 285
subsageniaccum 290
variolosum 289
varium fructuosum 281

yunnanense 279
Aspiiia 251, 252

buphthalmiflora 251, 252

ecliptaefolia 250
kunthiana 251
montevidensis 251, 252
nigropunctata 262
verbesinoides 252
wedelioides 252

Aspleniura atkinsoni andersoni.. 300
bellum 301

bulbiferum 306
bullatum 306
cavalerianum 300
cheilosorum 305
clarkei 299
crinicaule 306
diversijolium 303
ensiforme 26G, 305,332
frondosum 304
Kracile 299
grandifrons 300
laciniatiim 305, 306
lasireoides 300
latecuneatum 300

latifolium 302, 803

frondosa 304
japonicum 302

lepiopyhllum 303
macJcinnoni 300
maximum 302,303,304
monanthemoides 305
nidus 305,332

phyllitidis 305
nomiale 305

minus 305
obscurum 305
otophorum 298
pinnatifido-pinnatum 301
planicaule 305,306, 332
polymorphum 303
polytrichum 306
roclfii 332
sikkimense 304

Page

Asplenium sinense 298
stereophyHum 333
trigillsosum 299
succiilentum 304
tenellum 299
tenuifrons iv, 299
torrentium 303
trichomanes 305
unilaterale 305

rahaoense 305
yunnanense 306

Aster ehrenbergii 234, 235
lima 234
limae 235
Hndenii 234,235
moranensis 234
purpurascens 234,235
riparius 235
sonorae 235

Atliyrium acrostichoideS- 296, 297, 301
anisoptcron 297, 298
atkinsoni 300

andersoni 300,301
clarkei 299

membranacea 299
dissitifolium 296,332
drepanopterum 300

funebre 300
kulhaitense 296

falcatum 297
fallaciosum 297
filix-femina 299, 300

flabellata 300
retusa 300

fimbriatum 301
foliolosum 300
lasireoides 300, 301
mackinnoni 300
macrocarpum 297, 298, 300

atkinsoni 298
mengtzeense 298
monticola 300
muticum 298
nephrodioidcs 297
nigripes 298, 299, 300
otophorum 298
petiolosum 299
roseum 298
rupicola 296
setiferum 299
sinense 298
strigillosum 299
supraspincscens 297
tenuifrons iv, 299
umbrosum 301
violascens 298
viviparum 299
wardii 298

elongatum 298
.\ulacomniaceae 79
Axiniphyllum Rcabrum 248

tomentosum 248
Baccharis 232

adnata 237
alamani 235
hlanchetiana 263
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Baccharis coerulescens 235
congesta 235, 236
consanguinea 235, 236
douglasii 236
glutinosa 235
haenkei 236
longifolia 235
micrantha 236
mucronata 236
phylicaeformis 232
pilularis 235, 236
ptarmicaefolia 236
seemanni 236
serratifoUa 236
saiiarrosa 236
sulcata 236
thesioides 236
viscosa 235

Bdhia angustifoUa 258
resinosa 232

BailUeria barbasco 238
sylvesfris 238

Balhisia canescens 261
Baltimora ovata 238, 239

recta 238, 239
scolospermum 238

panamensis 238
Barbella tenuissiraa 95
Barbula bescherellei stenocarpa _ 75
Bartramia defoliata 51, 80
Bartramiaceae 80
Besleria 404

acropoda 403,415,463
acntifolia 418
affinis 404,410,435,436
aggrep;ata 472
amabilis 403, 407, 411, 440
ampla 473
angustiflora 406,421
anomala 417,471
arhorea 473
ardens 472
ariranfiaca 457
barbata 408,429
barbensis 403,416,465
berteriana 457
bicolor 473
biflora 473
bivnlvis 473
boliviana 409, 432
bonodora 473
cacrulea 473
calcarata 4 04, 4 1 7, 467
calceolus 417,462,468
campanulata 472
capitata 412,450
cestroides 473
chiapensis 453, 454
cinnabarina 409,433
citrina 412,445
clivorum 410, 438
coccinea 473
cognata 398,405,423
Columbiana 415, 462

arguta 415,462

Page
Besleria columneoides 403, 411, 443

comosa 401,411,441
compta 412,449
concolor 410,439
congestifiora 473
connata 409,436
conspecta 403,406,424
corallina 415, 459,472
corallinoides 415, 459
coriacea 427
costaricensis 418, 428
crassa 398,417,466
crassifolia 473
crenata 415,460
cristata 396, 473
ciincata 412, 446
cymosa 473
cyrtanthemum., 400,403,411,443
debilis 453
decipiens 410,438
deflexa 403,411,442
delvillari 406, 419
densiflora 407, 423
dichrus 473
disgrega 412,447
divaricata 413, 453
drymonia 473
ecuadorensis 417,471
elegans 410,439
elongata 403,412,413,454
fasciculata 412, 447
fecunda 408,409,430
filipes 403,408,425

f. glaberrima 408,426
f . latior 408,426
f . pilicaulis 408, 426

flava 403,416,463
flavo-virens 473
fioribunda 414,458
foliacea 473
formosa 399,

403, 406, 410, 425, 441

fiirva 412, 447
geminiflora 446
gibbosa 416,463
glabra 403,406,424
gracilcnta 397,406,421
grandifiora 473
grandifolia-- 409, 413, 455
guadalupensis 473
herbacea 416,464
heterosepala 398, 400, 413, 456
hirsuta 403, 408, 430, 431, 443
hirtella 473
hispida 473
ignea 404,411,444

loretensis 411,444
mexiae 411,444
semiannularis 411,444

illustris 407, 408, 428

imberbis 408,430

irabricans 403,415,461
uncinata 415,461

immitis 404,411,412,449
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Page

Besleria impressa 398, 412, 418

imrayi 457
incamata 473
inodora 473
insignis 474
insolita 414, 45S

kalbreyeri 410, 437

labiosa 398,416,417,467
laeta 408, 432, 443

lanceolata 403, 408, 427

lateralis 417, 469
laxiflora 403, 409, 413, 453
lehmannii 406,419
leucocarpa 407, 422

leucostoma 398, 409, 433
longjpcdunculata 413, 457

longipes 398, 404, 417, 4(»6

lucida 410,435
lutcaL 396.

403, 404, 405, 414, 457
alpestris 457
hrevipes 4.57

imrayi 398,457
intermedia 457
leucantha 457
vincentina 457
vulgaris 457

lutea IVfoc. & Sess^ 474

luteo-virens 473
macropoda 403, 413, 454
maxima-. 397,401,408,429
mclancholica 412, 446
melittifolia 396, 474
mcmbranacca 412,445
meridioiialis 412, 446
microphvUa 407, 419

sorrulata 407, 420
miniala 407, 416,420
minutifiora 410, 437
mirifica 411, 442
modica 407, 419
mollis 474
mollissima 474
montana 409, 432, 433
miicronata 410, 437
nemorosa 407, 41 1, 422
nitens 40r>, 425
notabilis 403, 40G, 427, 429
nubipena 407, 425
oncogastra 4t7, 469
ovalifolia 413, 451

paUidiflora 410, 439
pananienL^is 403, 415, 4G0
pansamalana 307,

400,403,417,471,472
ecuadorensis 471

patrifiii 413, 452

pauciflora 403, 404, 413, 451

uniflora 412, 452

pendiila 400, 414, 458

ponduliflora 414, 458

pennellii 407, 421

pentaphylla 47^1

peremiis 398, 417, 470

Besleria peruviana
dissimilis

occulta
petiolaris 403,

princeps 399,403,
pulchella

I)ycnosuzygia 400,403,
quitensis 417,

racemosa 399,413,
resupinala
reticulata 397,398,

pubistyla •

venosa 406,

rhytidophyllum 399,

riedeliana

riparia

robuKta 397,403,411,
rotundifolia
rupest ris 404,

salicifolia 397,

sanguinea
saxicola
seitzii 404,

selloana 410,

serrulafa

sieberiana 404,

sodironna
solaiioides

404, 405, 406,

parvifolia

tenera
spedahilis
sprrcei 409,

standleyi 403,

strigillosa 404,

subcarnosa
surinamensis
sylvarum
Symphytum
tambensis 397,

lenuifolia

tetrangularis
timida
tincta
trichiata 413,

trichoste!j;ia 403,

triflora 403,404,411,
australifl 407,
subcorymhosa

tuberculata
uleana
umbrosa 413,

variabilis 397, 398,
f. barbatula
f. pallida

venusta
vereeunda
verrucosa
vcstita
villosa

violacea

wendlandiana 403,
Blecbnum orienfcale

Blennosperma californicum
nauum

Page

413, 452
411,452
41.3, 452
411, 444
416, 465
_ 474
407, 423
467, 468
450, 451
_ 474
409, 434
409, 434
409, 434
413, 456
_ 446
412, 448
428, 445
410, 439
415,462
416, 465
. 474
408, 431
416, 466
413, 455

474
408, 428
_ 467
_ 403,

418,428
40f5, 419
407, 418
- 474
434, 450
406, 427
405, 42S
413, 456
.. 474
415, 459
412,446
407, 428
_ 453
410, 438
417, 468
4 IS, 470
450, 451
408, 432
440, 441
411, 441
._ 440
411,443
._ 434
455, 456
409, 435
410, 436
410, 436
417, 468
413, 453
^. 474
408, 431
408, 431
._ 474
415,461
305, 333

262
.. 262
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Page

Bolbitis 290, 291
Botrychium lanuginosura 271
BrachymeniTim capillare 76

spathulifolium 76
Btandleyi 52,77
systylium 76
vivipanim 52, 77

Brackyris neaeana i23l

paniculata 232
Brachytheciaceae 106
Brachythecium costaricense 106
Brainea insignis 306, 333
Breutelia brittoniae 80

chrysea 51,80
tomentosa 80

Broiera trinervata 238
Broteroa trinervata 238
Brotherclla delicatula 108

minutula_ 52, 108
recurvans 108

Brownea 1

Bninfelsia bonodora 473
Bryaceae 76
Bryum argenteum 78

lanatum 79
erythroneuron 79
rosulicoma 79
sordidum 79

Buphtkalmum hetrophyllum 250
strigosum 250

Calcitrapa paiibilcensis 263
Galea 261

anguata 258
angustifolia 258
brevipcs 258
coriacea 258
leptocephala 258
liebmannii 238
miiltiiplinervia 258
robusfa 258
sabazioides 260,261
sessiliflora 258
verhenaefolia 255
zacatechichi 258, 259

Calendula americana 240
Callicostella oerstediana 100

pallida 100
Calymperaceae 72
Calyptocarpus vialis 257

wendlandii 257
Calyptothecium duplicatum 96

tiirgOHcens 96
Cclyptrocarpus 257
Campanca grandiflora 473
Campium 291

angustipinnum 292
costatum 331
cuspiclatum 292
sect. TIeteroneuron 325
sinense 292

Campylopus arctocarpus 65
atratus 52,61
cbrismari 59
costaricensis 52, 62
erectus 63

Page

Campylopus falcatulus 52, 64
filifolius 63
flexuosus 59
harrisi 64

longifolius 64
hellerlanus 60, 61
hoffmannii 59
introflexus 61
key to species 58,59
leptodus 62
porphyreodictos 63
roellii 60
standleyi 52,59,60

lutescens 52,60
straminifolius 52, 63
svtbleucogaster 59, 64

Cariniana 2
Catharinaea hirtella 113

oerstediana 113
polycarpa 113

Centavirea americana 263
melitensis 263
paiibilcensis 263

Centrolobium 1

Ceratodon stenocarpus 57
Ceterach dalhousiae 306
Chaetanthera 234

asteroides 234
Chaeiaphora 234

asteroides 234
Chaetephora 234
Chaetopappa 233, 234

asteroides 233
imberbis 233

parryi 234
Chnetophora 234
Cheilanthes albofusca 308

albomarginata 309
banatiana 308
dubia 309
farinosa 308

dalhousiae 308
henryi 308
leveillei 308
mairei 308
patula 309
rufa 308
subrufa 308
subvillosa 309
taliensis 308
yunnanensis 309

dilataia^ 309
Chia-chia 487
Chrysanthemum nanum 262
Chrysopsis scabra 261
Chrymsphaerium gnaphalioides.^ 258
Cibotium assamicum 273

barometz 273
Clibadium sylvestrc 238

vargasii 238
Coco de mono 8
Coco zapote 8
CoeleHina 258
CoUandra petiolaris 444
Columnea 401
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Coniogramme fraxinea.

intermedia
procera
spinulosa

Coniothele californica

Conyza adnata
apurensis
cortesii 236
odorata

salicifolia

scandens
stellaia

tomentosa
tortuosa

Coreopsis alata

heterophylla

Couroupita darienensis
nicaraguensis
odoraiissima

Page

307
307
307
307
262
237
235

,237
236
237
229
22S
228
229
256
249

7

1,7
1,6

peruviana /

Cremosperma 402
cestroidea 473
dnnabarinum 402, 433

Cryphea nitidula 90
Crypheaceae 90
Cryptogramma brunoniana 309
Ctenitis, subgenus of Dryopteris. 291

Curanga bivalvis 473
Cyathea brunoniana 272

spinulosa 272
Cyatheaceae 272
Cyclodictyon albicans 100

brittonae 52,98,100
humectatum 100
keytospecies 100
rubrisetum 51,100

Cyclophorus beddomeanus 326
drakeanus 326
flocculosus 326
gralla 326
heteractis 326

minor 335
inaequalis 326
lingua 326
midus 326
pekinensis 326
shearer! 326
sticticus 326

Cyrtandra 402
biflora 473
cymosa 473

Cyrtanthemum 396, 404
defiexum 442
hirsutum 443

Cyrtogonium 291

Cyrtomium caryotideum 289
hookerianum 289

Cystopteris grandis 300
setosa 273

Daltonia aristifolia 52, 99
longifolia 99
lorifolia 99
splachnoides 99
stenophylla 99

Davallia athamantica 294

Page

Davallia athyriifolia 300
buUata 294
calvescens 294
clarkei 294

faheriana 294
dareaeformis 294
grifithiana 293
henryana 293
pcrdurans 294
platylepis 293
pseudocystopieris 294
rhomboidea 295

Delilea 237
Delilia..__ 237

berterii 237
biflora 237

Denekia 230
capensis 230

Dennstaedtia scabra 295
Diacalpe 289

aspidioides 273
Dicranaceae 57
D icranella herminieri 57

heteromalla 52,57
hilariana 57
perrottetii 58
rufescens 52,57
standleyi 52, 57

Dicranodontium denudatum 66
meridionale 52,65

Dicranoloma brittonae 52, 69

setaceum 52,70
Dicranopteris linearis 271,330
Dicranura frigidum 68
Didymoglossum latealatum 330
Diplazium ambiguum 301

asperum 304
calogramma 303
cavalerii 302
dilatatum. 301,302,303,304

diversifolium 303
latifolium 303

esculentutn 302,305
expansum 301

flaccidum 302,304
frondosum 304
japonicum 301
latifolium 303
leptophyllum 302,303
lobbianum 301
maximum 302
orientale 302,304
pinnatifido-pinnatum 301

polypodioides.-- 302, 303, 304, 305
henryi 303
vestitum 304

siatnense 332
sikkimense 302, 303, 304
squamigerum 302, 304
taquetii 302
veitchii 302,332
virescens 302
viridissimum 302,304

Diplostelma 234
bellioides 234

Distasis 234
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Page
Distasis asterodes 234

asteroides 234
heterophylla 233
modesta 234
parryi 234

Ditrichaceae 57
Doryopteris ludens 333
Drymoglossum carnosMm 314
Drymonia calcarata 473

Berrulata 474
spectabillis 474

Drymotaenium 312
miyoshianum 314

Drynaria coronans 327
delavayi 326
esquirolii 327
propinqua 326,327,334
quercifolia 335
sparsisora 327

Dryopteris adenorachis 28

1

africana 276
apicidens 296
apiciflora 279,280
aristata 282
austrosinensis 290
barbigera 282
hasisora 281
blepharolepis 281
braineoides 275
calcarata 274

sericea 274
carvifolia 282, 283
cavalerii 281
chrysocoma 281
clarkei 279
cnemidaria 276
cochleata 281
crinipes 276
cuspidata 278
cylindrothrix 330
decursivepinnata 276
dickinsii 279
diffracta 283
dissecta 290
dissitifolia 296
eflFusa 283
erubescens 275
erythrosora 282, 288
falciloba 274
fargesii 283
filix-mas 280

fibrillosa 279
flaccida 274
fructuosa 281
gamhlei 279
gracilescens 274
heleopteroides 281
henryi 282,283
hirtipes 276, 278, 279, 330

atrata 278,279
stenolepia 279

hirtisora 277,330
incrassata 296
juxtaposita 281

Page
Dryopteris khasiana 276

lamprocaulis 273
lofouensis 275,290
marginata 281
megaphylla 277
metteniana 275
microthecia 275
miqiieliana 283
moUiuscula 276
moulmeinensis 278, 330
ochthodes 274, 275
odontoloma 281
ornata 276
paleacea 280

khasiana 280
parasitica 276
penangiana 276
peregrina 279
procurrens 330
prolifera 276
pteroides 330
sagenioides 290, 330
eikkimensis 282
sparsa 282, 288
speciosa 282

assamica 282
splendens 282
stenolepis 279
subelata 276, 277
subg. Ctenitis 291

Eudryopteris 2 76, 278
Meniscium 291
Polystichopsis 282, 291

sublacera 281
subsageniacea 290
subtriangularis 282
syrmatica 275,276

petiolosa 275
thibetica 279
truncata 277
tubcrculifcra 275
urophylla 278
xylodes 274,275

Dunantia microcephala 248
Echinacea dicksoni 249
Echinocephalum 254

discoideum 254
Eclipta alba 241

bellidioides 242
elliptica 242
erecta 241
humilis 249
lanceolata 242
megapotamica 242
pusilla 254

Ectropothecium apicnlatum 111
costaricense 111

Egenolfia 290, 291
appendiculata 292

subintegra 291
helferiana 292
sinensis 292

Elaphoglossum conforrae 327,335
fusco-punctatum 327
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Page

Elaphoglussum petiolatura 327
yunnanense 327, 335

Elephantopus caroliniauus 229^ 230
FAvira 237

biflora 237
martyni 237

Enckra smilacifolia 133

Entodon aurescens 107
bernoiiUii ^07

iainesoni 107

Entodontaceae 107

Epipterygium imraarginatum

—

78
Episcia 396, 402

melittifnlia 474
guadalupensis 473

Equisetum arvense 327
ramosissimura 327

Eremosis purpurascens 229
tarchonanthifolia 229
tomenlosa 229

Erigeron apiirensis 235
chinensis 235
spatliulatus 235

Eriocoma arhorescens 244
clematidea 247
crenata 245
gracili? 246
hihiscifolia 245
karwirtskyi 246
mollissima 246
vioriiziana 247
olivae 246
triloba 247
rincinaia 244
xantkiifolia 247

Eriphia 404
jamaiccnsis 457
luiea 457
pallida 457

Erythrodontium densum 107
1*^ lonciisctum 107
Eschvv'eilcra 4, II

calyculata 1, 13
coUinsii 1,13
garagarae 12
panamensis 12
reversa II

verrucosa 14
verruculosa 13

Estrella caracha 489
Eubesleria 396, 401, 404, 405
Eucampylopus, section 58,62
Eucatagonium politum 51, 9S
Eurhynchium exasperatum 107
Eiixenia radiata 248, 249
Feaea 231

linearis 231
plantaginea 231

Feaella 231
plantaginea 231

Feea 231
plantaginea 231

Fissidens asplenioides 56
flcxinervis 51, 57

Pag«

Fissidens oerstedianus 37
polypodioides 57
tortilis 56

Fissidentaceae 56
Flaveria trinervia 238
Franseria arborescens 239

artemisioides 239
fruticosa 239

Funaria bonplandii 51, 76
calvescens 76
epipedostegia 76
longiseta 76

Funariaceae 76
Oalinsoga oblongifoUa 241

resinosa 232
Oalinsogea angustifolia 258

resinosa 232
(7asteranlhopsis 396, 404

glabra 424
hirsuia 430

Oasteranthus 396, 308, 4C0, 401

403, 404, 405, 417, 456, 472
pilosus 467
quitensis 4G8

Gleicheniaceae 271, 330
Glossadelphus lingiilatus 110

longisetuR 52, 109,110
truncatulus 51, 109, 110

Goniophlebium, subgenus of

Polypodium 315
Goniostoma, section 81

Grammitis decurrens 324
involuta 325
scolopendrina 325

Gvias fendleri 1,2
Grimmiaceae 75
Gnjpocarpha 240

hebeclada 240
liebmannii 240
nclsonii 241

Guaina 501
Guizotia 243

discoidea 243
Gustavia brachycarpa 3

nana 5
pleurocarpa 4

pteroearpa 4
supcrba 1, 4

Gutierrezia glutinosa 232
linearifolia 232
neaeana 231,282
paniculata 232
resinosa 232

Cjpnnogramme delavayi 307
giganiea 303
pentaphylla 324
salicifolia 324

C^imnoloma maculatum 248
(lymnolomia 249

cinerascens 249
connatum 238
kunthiana 251

Gymnopsis 249
euxenioides 248
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Page

Gymnopsis kunthiana 251
wedelioides 252

Gymnopteris 290, 291
contaminans 292
delavayi 307
vestita 307

Gymnosperma 230
corynibosxim 230, 231
glutinosum 230
multifiorum 230, 231

scoparium 230, 231

Gymnostyles barcklayana 262
Harpalium aurcum 252
ITarpophyilum aureum 105
Heckeria peltata 16,117

umhellaia 10, 118
Hedwigiaceae 90
Helianthus annuus 253

aureus 252
canescens 252
cirrhoides 253
cornifoUus 252
incanus 262
parviflorus 256
patens 253
procumbens 253
pro§tratus 253
rugosus 253
tetrapterus 256

Heliopsis 240
longipes 240

Hemibaccharis mucronata 236
ITemitelia, sect. Amphicosmia-.. 272
Tlsteroneuron 291

Histiopteris incisa 312
IToflmannia latifolia 439
Holomitrium arboreum 68

calycinum 114

flexuosum 67
key to species 66
longifolivim 66, 67
marginatum 68
standleyi 52, 66
terebellatum 66
wiUiamsi 52, €7, 68, 1 14

Ilomalia glabella 97
Hookeria acutifolia 99
Hookeriaceae 99
Hookeriopsis crispa 102

falcata 102
incurva 101

key to species 100
killipii 103

obtusifolia 52, 101

rugulosa 102

standleyi 52,102
subfalcata 102
variabilis 51, 102

Humata assamica 293
griffithiana 293
repens 293
tyermanii 293

Hymenophyllaccae 271, 330
Hymenoplij/Uum australe 272

barbatum 272

Fa?e

Hymenophyllura crispatum 272
delavayi 271
exsertura 271, 330
fastigiosum 272
henryi 272
khasianum 272
microsorum 271
omeiense 272

Hymenostephium 251

Hymenostomum mexicanum 74

Hyophila tortula 75
Hypnaceae HO
Hypnella chrysophyllopodia 104

pilifera 51, 105
pUotrichelloides 105

Hypnum amabile 110
brevifolium 110

polypterum 110
robustum 52, 108, 110

Ilypocyrta '^72

aggregata 472
barbata 429
gibbosa 463
leucosionia 433

Hypolepis punctata 309
Hypopterygiaeeae 105
Kypopterygium taraarisci 1 05
Ichthyothere angusttfolia 238

linearis 238
terminalis 238

lostcphane heterophylla 249
Isoearpha blepharolepis -48

divaricata -48
mierocephala 248

Isodrepanium lentulum 103
Isopterygium. cylindricarpunu 111,112

integrifolium 52, 111
subtrichopelraa HI

Jacgcria bellidioides 242
discoidea 241

hirta 241
mnioides 241

Kkuru-quisa 4 80
Lasianthaea lindenii 256
Lastrea calcarata sericea 274

falciloba 274
hookeriana 289
odonioloma 281

sericea 274
Laireillia linearis 238
Laxmannia arborea 239
Lecythidaceae 1

Lecythis 8

ampla 9,10,11
armilensis 9,11
costaricensis ^: 10

densa 1^

melliana 8

tuyrana _9
Leighia buphthalmiflora 251

debilis 251

ecliptnefolia 250
urticiformis 252

Leiomela bartramia 80
Leiostoma, section 81
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Page

Lembophyllaceae 97
Lemmaphyllum carnosum 314

sinense 318
Lepianlkes peltatum 16, 117

umbellatum 16,118
Lepidophyllum 233

phylicaeforme 232,233
Lepidopilidium subdivaricatum _ 102
Lepidopilum 100

carneum 52,103
haplociiiatum 102
platyphyllum 102
polytrichoides 102
subenerve 102
tortifolium 103

Leptochilus 291, 325
alienus 291
axillaris 325
coslatus 331
decurrens 325, 32G
diversifolius 291
platyphyllus 325
sect. Anapausia 290,291

Bolbitis 290
Euleptochilus 290
Lomagramma 290

virens 292
Leptocionium flaccidum 272
Leptodontium filescena 51, 74

motelayi 74
subgracile 74
sulphureum 74

flagellaceum 52,75
motelayi 74

ulocalyx 74
Leptotheca costaricensis 79
Lepyrodon tomentosus 51, 91

latifolius 52,90,91
Lepyrodontaceae 90
Lepyrodontopais 91
Leucobryaceae 71
Leucobryum albicans 71

albidum 71
antillarum 71
crispum 51,71
giganteum 71
martianum 51,71
polakowskyi 71

Leucodontaceae 90
Leucoloma enigerianum 70

serrulatum 70
Leucomiaceae 105
Leucomium costaricense 105

lignicola lOf*

Leucostegia clarkei 234
faberiana 294

dareaeformis 294, 332
immersa 293,331
perdurans 294
pseudocystopteris 294
pulchra 293,332

Liabum hypoleucum 262
Lilaea 237
Lindsaya cultrata 295

decomposita 295
malabarica 295

Page

Lipochaeta macrocephala 254, 255
umbellata conferta 255

Lomagramma 290
Lomaria decurrens 309

matthewii 309
Lorentzia pascalioides 250
Loxogramme duclouxii 324, 325

fauriei 325
involuta 325
lanceolata 325
makinoi 325
salicifolia 324

Lucuma 1

Lycopodiaceae 335
Lycopodium casuarinoides 328

cernuum 328
clavatum 328
complanatum 328
hamiltonii 328, 335
scrratum 328

Lygodium flexuosum 271,329
alta„ 271

japonicum.. 271,329
polymorphum 329
polystachyum 271,329
salicifolium 329
scandens 329

Macrobesleria 396, 40

1

Macromitrium apiculatum 82
barbense 81
cirrhosum 88, 89
costaricense 52, 88
didymodon 51,82
flavopilosum 85
fuscescens 52, 89
fusco-aureum 52,83,90
guatemalense 83
hirtellum 52, 86,88
key to species 81
longifoliiim 82
mammillosum 52, 87
palmense 88
pentastichum 86
reflexifolium 83
rhystophyllum 83
scoparium 85
standleyi 52, 85

stibundulatum 52, 86
subcirrhosum 83,84,90
tonduzii 89
tortuosum 83
ulophyilum 85
verrucosum 52,82
werckleanum 89
vvilliamsi 52, 84

Marattiaceae 271, 329
Marsilea minuta 327
Matteuccia orientalis 274, 279
Meiotheeiopsis lageniformis 51, 108
Melampodium baranguillae 242

baranquillae 242
bonairense 238
dombeyanum 241

Melanthera 254
discoidea 254
fruticosa 240
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Mellahuvilu 501
Membrillo 5

Meniscium cuspidaium 278
subgenus of Dryopteris 291

Meraiia 237
sprengelii 237

Meteoriaceae 93
Meteoriopsis consimilis 114

patula 95
congesta 52,95

remotifolia 95,114
Meteorium undulifolium 95
Metzlerella costaricensis 66

longiseta 66

Microlepia hirta 295,332
kurzii 294
marginata calvescens 294
pilosula 295
platyphylla 294
speluncae 295, 332
strigosa 294
trapeziformis 295

rhomboidea 295
Micromitrium lamprocarpum 90

schlumbergeri 90
Microthau)nium elegantulum 111

langsdorflBi 112
laxulum 52,112,113
lehmannii 112
minusculifolium 112
reptans 112
thelistegum 112

Microtinus 340
Milleria bifiora 237

glandulosa 237
quinqueflora 237
triflora 237
trifolia 237

Mimusops 1

Mniaceae 79
Mnium rostratum 79
Molina viscosa 230, 235
Monachosorum henryi 295

subdigitatum 295
Monosis tarchonanthifolia 229
Montagnaea arborescens 244

clematidea 247
excelsa 247
frutescens 245
hibiscifolia 245
karvinskii 246

Montanoa 244, 245
arborescens 244, 245
clematidea 247
crenata 245
floribunda 244
frutescens 244, 245
gracilis 246
grandiflora 245
hibiscifolia 245
karvinskii 247
karwinskyi 246
leucantha 245
mollissima 246
moritziana 247
DTiyriocephala 247

Page

Montanoa olivae 246
purpurascens 245
quadrangularis 247
Bubglabra 247
subtruncata 246
tehuacana 246
triloba 247
uncinata 244, 245
wercklei 245
xanthiifolia 247

Moquinia blanchetiana 263
fiavescens 263

Narvalina domingensis 251
Nauenbergia trinervaia 238
Neckera chilensis 96

chlorocaulis 96
wercklei 96

Neckeraceae 96
Neckeropsis uudulata 96
Nematanthus 473
Neobesleria 400, 40 1 , 405, 4 1

4

Neohypnella 52, 104

chrysophyllopodia 104

mucronifolia 52, 104

Nephrodium calcaratum ciliatum. _ 274
ciliatum 274
cuspidatum 292
jalcilobum^.. 274
filix-mas fibriUosa 280

khasiana 2S0
gamblei 279

membranifolium 290
microlepis 279
molle aurea 330
morsei 289
muUilineatum 277
pennigerum 277
prolixum 275
regulare 279
rigidum 281
subelatum 276

Nepbrolepis biserrata 331

cordifolia 293

Neurodium sinense 318
Notholaena bureaui 307

delavayi 307

marantae 307,308
Ochrobryum obtusifolium 51, 71

Octoblepharum albiduua 71

erectifolium 72, 73

mittenil 51, 72
pulvinatum 71

Odontocarpha poeppigti 232

Odontosoria chinenfjis 295
Oleandra cumingii longipes 290
Oliganthes karwinskii 229

OUeto 14

OUito 14

Onychium japonicum lucidum— 309
siliculosum 309

Ophioglossaceae 271

Oreinotinus 340

acutifolius 340
costaricanus 340, 348

discolor 340
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Oreinoiinus ferrugineus 340, 355, 356
fuscus.. 340, 352
hartwegi 340
membranaceus 340, 360
tnicrocarpus 340
microphyllus 340, 353
rhombifolius 340, 365
stellato-tomeniosus 340, 357
stellatus 340, 365
sienocalyx 340, 362
sulcatus 340, 358
tiliaefolius 340, 304
wendlandi 340, 357

Orobanche melancholica 446
Orthostichidium pentagonum 92
Orthos t iohopsis tetragona 92
Orthotrichaceae 80
Otopappus epaleaceus pringlei 255

imbrieatus 255
clivaceus 256
pringlei 255

Oxypappus gracilis 261
scaber 261
seemannii 261

OxjTrhynchium 107
Paltonium sinense 318
Papillaria appressa 95

deppei 94
imponderosa 94
key to species 94
nigrescens 95
oerstediana 94

Parabesleria 396, 401, 404
costaricensis 418
triflora 440

Parastrephia 227, 232, 233
ericoides 232

Parietaria microphylla 477
serpyllifolia 479

Partihenium hysterophorus 262.
Pascnlia 251

glauca 250
Pedis seemannii 261
Pentachaeta gracilis 261
Peperomia____ 15, 40, 185

acuminatifolia 48
acutilimba 213
adscendens 210
aguacalientis 222
aguacatensis 194

orosiana 1Q4
picta 194
urocarpoides 194

alnta 198
allagotacta 47
amphitricha 192

santa-rosana 192
amphoterophylla 225

glutineofructa 226
apoda 44
arifolia acuiifolia 193
atirroana 208
barbana 219
barbensis 191

alajiielana 191

Pago

Peperomia barbinodis 220
berlandieri 223
bistortaefolia 195
boliviensis 222
borucana 212
brachypus 200
brevicaulis 208
brevipeduncula 43
breviscapa 209
cacuminicola 215
calvicaulis 214

hydnostachya 214
ovata 214
perexigua 214
subpenninervis 214

calvifolia 218
abrupta 218

calyculata 207
candelabcr 207
carpinterana 197

sparsipila 197
cartaffoana 222
carthcginensif; 193
caudulilimba 49

cryptopoda 49
longepcndula 50
marragantina 49

caulibarbis jimenesano. 198
chambesyana 193
chlorostachya 203
chrysocarpa 200
ciliifera 212

filipes 212
ciliolibractea 49
drcinata 224
circumscissa 211
compaginata 223
compotn'x 213
congestifolia 207
conjimgens 45
coopcri 195
copeyana 221
cordulata 47
cordulatiformis 47
costaricensis 195
crispipetiola 196
cryptolepida 206
cyclophylla 43, 224
cylindribacca 50
delecta 206
delicatissima 191
dendrophila 195, 201
dodecatbeontophylla 48
donnell-smithii 214
dotana 215
durandi 216
dyscrita 198
elata 47
emarginella glabrior 191
emiliana 221
erythrophlebia 200
esperanzana 222
fatoann 47
filicaulis 196
filispica 195
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Peperomia fimbribractea 196
sparsipila 1S6

fissispica 201
flavJspica 48
fraijanesana 202

san-isidroana 202
subrhombica 202

fusco-ciliata 46
galioides longifolia 225
gatunensis 50
glabella 46

barbulaia 196
glaberrima 211
glabricaulis 211
glabrior 44
glabriramca 49, 211
guanacastana 220
guapilesiana 210
herediana 197
hernandifolia cilnfera 212

fiUpes 212
heydel brevi'peduncula 43
hispidula 191

barbensis 191
hoffmannii 225
hvgrophiloides 45
hylopbila 203

personata 203
hymenodes 43
imbricata 224
incisa 205
irazuana 203
isidroana 215
jarisiana 218
jimenesana 196
kilHpi 43
lagartana 194
lanceolato-peltata 192, 193
lancifolia 209
lancilimba 209
late-ovata 191

glabrata 191
leucaudra 46
leucosticta 4G
lignescens 193

carthaginensis 1S3
subcuneilimba 193

longibacca 211
longifolia 20S
machaerodonta 47
macrocarpa 195
maculosa : 212
magnoliaefolia parrifolia 217
mameiana 50
martagonifolia 218

contempta 218
torresana 219
wercklei 219

megalanthera 206
melanosiigma 196
mentiens 217

lata 217
monlecristana 1S9
muJtifida 201
munyecoana 197

Page

Peperomia muscicola 226
muscisedens 22S
myriillus 222
naranjoana 211
navarrana 215
nemoralis 220
nicoyana 194
niveo-punctulata 199
nuda 198
nummularifoUa 205
oblongibacca 49
oblongifolia 220, 226
obscurifolia 47

fatoaua 47
minor 47

obtusifolia 216
oerstedii 204

punctata 205
olivacea 221

perlongispica 221
orientalis 211
ovato-peliaia 192
oxystachya 221
pacliyphlebia 216
palmaua 44,220

fragrans 221
glabrior 44
opposilifolia 220
oxystachya 221
pseudo-oxystachya 221

panamensis 45
paniculala 208
parietariaefolia 45
parmata 212
paacuicola 47
pellucida 42,199

minor 43
pygmaea 43

peltaia 16
peltilimba 213
pendula 211
penicillaia magnifolia 218
peninsularis 216
percTineata 46
petiolaris 195
pilulifera 199
piperorum 49
pirrisana 223
pittieri 226
platyphylla 214
poaeana 208

herediana 208
podocarpa 192
portobellensis 47
pothifoHa 210
pseudo-alpina 217
pseudo-bohviensis 222
pseudo-casaretti 218
pseudo-hoffmannii 225

lenticularis 225
pseudopedicellal a 198
pseudo-tetraphy11a 224

juvenalis 224
psiloclada 200

magnifolia 200



544 CONTEIBUTIONS FROM THE NATIONAL HERBARIUM

Page

Peperomia puherula 193

punctata 205
punctataefolia 204

mimyecoana 204
pyrolaefolia 217
quadrifoUa 43
quaternata 44

queserana 210

reflexa angustifolia 223
pallida 222
suhemarginulata 223

reflexaefolia 223
rejecta 205
reptabunda 206
rhombca 222
rotiindifolia 45, 205
rupigaudens 218
san-joseana 199
san-ramonensis 207

at.richa 207
sarcocarpa 44
scandens 47,218
schizodachya 192
sciaphiJa 192
seutellata 214
seemanniana 44
sepicola 225
serpens 205
sessilifolia 209
sessilifolioides 209
silvivaga 205
stenopliylla 201

paradendrophila 201
stenopliyllopsis 201
stevensi 45
stipitifolia 220
siibacaulis 209
subdita 194
suberaarginulata 223
subquadrifolia 43
substriata 210
tecticola 193

muricola 193
tilirina 193

tenellaeformis 203
tenuicaulis 204
tenuifolia 194
tenuipes 192
tilarana 211
tonduzii 204
tremendalensis 216
tsakiana 213

victoriana 213
tiiisana 203
tiirialvensis 219

brachystachya 219
umbellata 16

iirocarpoides 47
variegata 47, 212
venabulifolia 209
versicolor 200
vjnasiana 195

macrocarpa 195
viridispica 44

perejil 44

Pa?9

Peperomia virillana 198
vueltasana 198
wercklei 219
williamsii 48
zurquiana 202

Petrobium arboreum 239
Pharetranth us 239

ferrugineus 239
Phegopteris incrassata 296

obscura 290
Philactis 227, 240

liebrnannii 240
longipes 240
nelsonii 241
zinnioides 240

Philonotis sphaericarpa 80
tenella 80

Phyllogoniaceae 95
Phyllogonium fulgens gracile 96

viride 95
viride 95
viscosum 96

Pilea 367, 476
acuminata 513, 515
aenea 378,483
alsinifolia 482
angustata 378,483
angustifolia 385
anomala 508, 509
antioquensia iv, 389
antioquiensis iv, 503
apiculata 390,503
argentea 378,482
arguta 516
attemiata 391,504
auriculata 379
bassleriana 381, 384, 488, 489
buchtienii 503
callitrichoides 477
capitellata 493, 499
carnulosa 501
castronis 394, 520
centradenioides 489
ceratocalyx , 614
chilensis 496
chrysosplenioides 513, 514
citriodora 506,507
cordifolia 377, 480
costata 382,490
crugeriana 389, 491,502
cuprea 499
cushiensis 476, 520
cymbifolia 493,409
daguen.si,=< 382, 488
dauciodora 387, 495, 496, 498

crennta 387, 497, 498
jamesoniana 498
pilosula 387,497,498
uncidens 490

delicatiila 383, 495
dendrophila 3S2, 475, 488

major 382,488
discolor 387,499
diversifolia 377, 380, 478, 487
dombeyana 494
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Pilea donnell-smithiana 382
ecbolophylla 382
elegans 500
elliptica 496, 501

gayana 600
faUax 379,386,485,510

glabra 485
fasciata 517, 518
fendleri 47G, 497
filicina 487,489
filipes 498
flexuosa 493,602
foliosa 377,478
forgeti 510
gallowayana 392,511
glaucophylla 392,519
glohosa 478,479
goudotiana 392, 506
grandis triplinervia 511, 612
haenkei 384,492
hazeni 493
herniariides 478, 480
herrerae 486
hirsuta 518,519
hJtchocockii 483
hyalina 389,475,515

longipes 515
hydrocotyliflora 385,492
imparifolia 382, 488
involucrata 512, 513,515
jamesoniana 496,498
key to the groups and species 368
lamioldes 494
latifolia 392, 511
leptophyUa 387, 475, 497
lindeniana 481
lindenti 481
lippioides 483
losensis 391,506
macbridei 378, 500
macrantha 385,386,492
macrocystolithica 384, 492
macrophylla 475,509
marginata 389, 492, 502
melastomoides 504, 505
microphylla 377,

475, 477, 479, 480
herniarioides 480

mmutiflora 499
mollis 509
montana 514
multiflora 391,

504, 505, 507, 508
muscosa 477

herniarioides 480
mutisiana 391,

504, 505, 506, 508, 519
myriantha 391,505
myriophylla 379,487
nerteroides 480
nitida 480
nummularifolia 498, 512

klugii 513
nutans 384,486,491
obetiaefolia 483
ophioderma, 517

Fag4

Pilea orhiculata 494
ornaiifolia 499
ovalis 513, 514
parietaria 481,482
paiiciserrata 484
pavonii 518
pedunculata 496
pennellii 500
pichisana 383,491
picta 476,507,509
pittieri 510
poeppigiana 475, 507
ptericlada 392
pteropodon 501
pubesceng 475,514

involucrata 513
montana 514

pulegifolia 381, 487
punctata 378,504,519
puracensis 389, 503
purpurea 519
pusilia 495
ramosissima 380, 487
repena 495

strigosa 495
rhombea 481,482
rhombifolia 500
riparia 390,504
rojasiana 383, 486, 491
rusbyi 502
salentana 393, 394, 519
scandens 491
seemannii 382,490
serpyllacea 478
serpyllifolia 479
serratifolia 494
sessiliflora 382
smithii 388,502
ppruceana 512, 514, 515
strigosa 495
subamplexicaulis 390, 504
suhcrenata 478,479
sublobata 484
submissa 510
subserrata 504, 505
succulenta 509
suffruticosa 506
tarmensis 507
tatamensis 510
tatei 377,482
tetrapoda 386,492
thymifoUa 478, 479
trianaeana 489
trichosanthes 484
triradiata 389,492, 502
tungurahuae 387,500
nliginosa 496
umbriana 507, 508
uncidens 496, 497
urerifolia 493
urticella 494
variegata. 382,490
vegasana 379,485
verrucosa 503
weberbaueri 380, 487

Pilopogon gracilis 65
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Pilosium longisetulum 108

Pilotrichaceae 98
Pilotrichella flexilis 94

robusta 94
hexasticha 93
pulchella 93, 94

ric;ida 93
viridis 93

Pilotrichum compositum 98

key to species 98

mucronatum 98
pallidum 52, 98
ramosissimum 98

Piper 15, 17, 119
acuminatissimum 13S

latifolium 24

aciitisfiimum 25
adenophlcbium 132
aduncifolium 171

aduncum 37, 170
laevifolium 37

aequale 30
elliptico-lanceolatum 167

aereum 144

alajuelanum 168
albuginiferum 181

altevaginans 140

amphioxys 31

laurifolium 31

amplioricarpum 29
anguillaespicum 175
angusfifoHum 170
anisophyllum 157

annulat/um 139
aragoneuse 146

arcessituin 143
arcte-acuniinatum loi>

arieianum 13G

artanthopse 138
arundinetorum 159
aserrianum 151

aBymmetricum 135
auriculiferum 156
auritifolium 154
auritum 40

amplifolium 154
seemannianura 40

baculiferum 180
barbinerve 35
barbulatum 162
biauritum 15S
bigelovii 23
biolleyi 134
bisapperatum 173
biseriatum 153
blepharilepidum 160
borucanum 135
brachistopodum IGl

bredcmeyeri 185
brenesii 135
breve 38

bellae-viRtae 39
divaricatum 3?
pallidineurum 3S
pseudo-duraeticola 39
pseudo-fatoanum 39

Page

Piper brevistylum 143
bryogeton 160
bryogetum 160
bullulaefolium 152
burenii 184
cabagranum 160
cacruleifolium 145
calcaratum 140
callibracteum 30
calocoma 26
calviramoum 143
candelarianura 137

angustatum 137
latifolium 137
sepium 137

capacibracteum 183
carminis 179
caruosicaule 168
carpinteranum 165
carrilloanum 146
eartagoanum 171
casimirianum 23

catacryptum 166
cativalense 34
caudatifolium 177
ceibense 150
cclatipetiolum 156
celtidifolium 170

ccnocladum 152
cercidiphyllum 146
chagrcsianum 37
chamissonis rubellibractcum.. 30
clianguinolanum 37
chiriquinura 23
chirripoeuse 140

chrysostachyum 157
cilialifolium 152
cincinnatum 151

citr ifolium panamensc 33
clavuliger 151
coactoris 161

coarctatum 168

coilostachyum 143
coloneiise 32
comatum 175
comj)actum 131

concepcionis 159
eoncinnifolium 167
concinnum 167

confusum 170
convallariodorum 118
cookii 174
copeyanum 149
cordulatum 25

granulatum 25
coronatibracteum 179
corozalauum 134

corrugatum 145
costaricense 168
crassispicatum 24
culebranum 28
curridabatanum 183

curtispicum 138
curvipilum 172
cuspidispicum - 138
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Piper cyanophyllum 136
cyphophyllum 147
darienense 24

tricuspe 25
dasypogon 153
davidianum 30
decurrens 148
deflexispicum 144
detonsum 141
diazanum 34
dichotomum 161
dilatatum acutifolium 157

leptocladum 163
diquisanum 167
discophorum 133
disparifolium 156
disparjpes 162
disparispicum 170
dissimulans 133
dombeyanum 118
domingense 184
dotanum 165
dryadum 138
dumeticola 175

panamense 39
dumetorum 147
dunlapi 23
echeverrianum 172
ejuncidum 164
elliptico-lanceolatum 167
elongatum 36,170

brachyarthrum 37
laevifolium 37

emollitum 181
epigyniiim 160
erectamentum 31
escasuense 144
cscuadranum 150
esquivclanum 161
eurypyllum 155
evasum 155
exiguispicum 153
falcifolium 25
falcigerum 147
fatoanum 37
figlinum 142
f.mbriulatum 153
flavescens 184
flaviramcum 166
fluminense 118
fusco-bracteatum 183
fusco-granulatum 180
garagaranum 28
gatiiriense 27
genicidatum 25, 134

longepeiiolatum 134
gemiflexuni 172
ffibbifolium 1 47
gibbosum 145
glabrifolium 150
globosum 137
gonagricum 171
gonocarpum 28
gracilipedunculum 148
grandifolium 23

Page

Piper granulatum 176
griseo-pubens 176

revocabile 176
guacimonum 169
guanacastense 136
hayesii 39
heptaneurum 168
kirsutum carpinterae 182

laevius 174
longepilosum 175
magmfolium 172, 174
pollens 173''

pallescens 172,177,185
parvifolium 176'

subsessilifolium 171
tonduzii 177

hirtellipetiolum 30
hispidum gamboanum 36

olfersianum 171
hosimannianum 162
imparipes 163^

Imperiale 40'

impube 142^

incurvum 17"

infraluteum 33
inhorrescens 177
injucundum 181

praecalvinervium 181
praepubinervium 181

infiolciis 156
irazuanum 137

suborbiculatum 137
irrasum 151
jiibatum 140
killipi 33

calderanum 33
labeeulatum 139
ladrillense 27
laovibracteum 26
laevifolium 147
laevius 174
lanatibracteum 182
lanceaefolium 170
lanceolatum 24, 137

tricuspe 25
lanosibracteum 182
lanuginosum 136
latibracteum 28
laxispicum 24

latifoHum 24
leptocladum 163
leptoneiiron 167
leucophlebium 176
linearifolium 37, 169
lineatum 169
littorale 169
longepotiolatum 134
longevillosiim 155
longistipulum 149
lucaeanum 25
lucigaudens 32'

machadoanum 161
macbiicanum 174
magnanthcrum 28
magnifolium 131

228317—40- -36
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Piper magnilimbum 153

mareqidtense 138

marginatum 21,133
matinanum 160

maxonii 40

medium 131,132
melanocladum 147

micranthera 148

minutispicum 29

mirabile 154

molKcomum 17S

mombachanum 167

multiplinervium 146

nanum 143

naranjoanum 17, 118

nemorense ^''O

neurostachyum 150

nicoyanum 132

nigricaule 158

nitidifolium 31

nobile minus 150

nodoaum 161

non-restrorsum 36

nudicaule 165

midifolium 140

n7immularifolium 205

ohaldianum 35

oblanceolatum 175

fragilicaule 175

ohliquum 153

oblittim 22
obumbratifolium 134

oemtedii 138

omega 146

opacibracteum 148

operosum 141

oppressum 161

orosianum 143

otophorum 155

oitonis 117

pablense 168

pacacanum 150
-pachrjstachyon 137

pachystylum 139
pallidibracteum 32

pallidifolium 144

palmaniim 151

palmasanum 23

panamense 33

papantlense 133

papulatum 163

papyracenm 31

paTiiownifolium 23, 145

pavasense 173

peiivallense 171

polliticaule 157

pellucidum 42, 190

peltaphyllum 149

tasvueltasaniim 149

peliatum 16, 117

pendens 160
infaTistnm 160

pentagonum 153

peracuminatum 35

pergeniculatum 172

Pag«

Piper perhispidum 184

perlongipea 154

perpuberulum 146

persicariaefolium 169

persubulatum 33

pertractatum 130
pervelutinum 39

pervenosum 22

pexum 140

phanerolepidum 182

phthidotrichon 137

pileatum 184

obliquum 184

pilibaccum 166

pilosiusculum 39

pinoganense 22

pittieri 155

plantagineum 133

poasanum 169
polyneurum 26
polytrichum 158
poriobellense 40
prismaticum 135

magnifolium 135
tilaranum 135
villosulum 135

pseudo-aduncum 160
pseudo-albuginiferum 165
pseudobiimbratum 134

pseudo-cati valense 34

pseudodilatatum 157
pseudo-fimbriulatum 153
pseudofuligineum 173
psendo-garagaranum 28
pseudo-glabrifolium. _ . 150
pseudo-lanceaefolium. ...

—

170
pseudo-lindenii magnifolium. 131

pseudopropinqmim 31, 139
pseudopsis 185
pseudo-variabile 23

collium 24
pachypus 24

pseudovelutinum flavescens-- 184
pailocladum 137

pvibens 163
pubinerve 138
pubistipulum 28

estylosiim 28
pulchrum, copeyanum 140

costnricense 149
pidlihracteatum 182
punctiunculatum 180
rectamentum 180
recuperatnm 132
reptabundum 38,166
reventazonis 172
rhodostachyum 158
riparense 155
ripense 142
ripicola 138
rotundibaccum 164

fraijaneaanum 164
rotundifolium 45, 205
rufescens 138
rugosifolium 185
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Piper sagittifolium 150
salicinum 40
salinasanum 176

suhscabrifolium 178
verbenanum 178

sambuanura 32
sancti-felicis 35
san-joseanum 21,133

aristolochiaefolium 22
minor 133

san-lorenzanum 29
san-marcoeanum 131

sarapiquinum 166
scabrilimbum 36
scalpens 176
Bcintillans 179
scleromyelum 159
seductum 135
sepicola 171

sepium 137
glabrum 137
guacimonum 169

septuplinervium 33
signatum 152
silvanorum 169
silvicola 154

silvivagum 166
singulare 138
sinuatifolium 147
sinugaiidens 142
smilacifolium 21,133
sperdinum 34

spicilongum 177
squali-pelliculum__ — 178
stenocladophorum 168
stenocladum 167
etevensi 27
storkii 32
striatum 169
subaspericaule 166
subcaudatum 31

subdilatatum 36
subdivaricatum 163
suberythrocarpum 184
subfuscum 150
subhirsutum . 179

tomentosicaule 179
eublaevifolium 147
sublineatum 134
submarginense 141

submolle 178
submultiplinerve 140
subnudibracteum 32
subniidispicum 26
subpeltatum sidaefolium 118
eubquadratum 174
subsericeum 141
subeessilifolium 169

palmanum 159
subtrinerve 29

harveyanum 30
subvariabile 145
subzhorquinense 142
sulcinervosum 159

Page

Piper Burubresanum 148
tabanicidum 162
tablazosense 150
taboganum 38
tacamahaca 144
talamancanum 173
tapianum 30
tarrazuense 142
tecumense 29
tenuimucronatum 29
tenuipes 131

tenuispicum 167
terrabanura 149
tilaranum 131

tiliaefolium paulownifolium . 1 45
tinctum 153

tonduzii 143

semiherbaceum 143

torresanum 177

tortuosipilum 148
trachydermum 33

tractifolinm 166

pubescens 166
trichocladum 156

trichophlebium 177
trichopus 25

iricuspe 25

trimetrale 155

trinerve 29, 136

triseriale 155

tsakianum 145

tsuritkubense 174

tuberculatum 26
minus 133

tuisanum 169

turbense 30

turrialvanum 135

magnifolium 135

umhellaium 16, 118
glabrum 118

umbrieola 162

unguiculiferum 149

urophyllum 166

urostachyum 136
uvitanum 168
valetudinarii 178

vallicolum 146

variabile 23

ventoleranum 184

venulosum 132

veraguense 40,149
verbenanvmi 178
verruculigerum 165

verruculosum 166

vicinum 167

villiramiilum 36
gamboanum 36

villistipulum 162

villoaisquamulum 158

virgnltornm 167

viridicaule 32

viridifolium 139

viridiBpicum 138

virillanum 130
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Piper vitabundum 38

wagneri 28
minutispicum 29

williainsii 32

xauthoneunim 132
xanthostacliyum 167
xiroresaniim 149
zacatense 157

percaudatum 157

zentaniim 147
zhorquinense 141

zonulatispicum 164
Pireella mariae 92
Pirigara superha 4
Plagiogyria eupblebia 310

glauca 310
virescens 310

heiiryi 309
p3'^cnophylla 310
stenoptera 309
tenuifolia 309

Plagiotheciaceae 108

Platycerium 329
grande — 335
wallichii 335

Platyhypnidium aquaticum 106
Pleociiemia, section of Tectaria. 290
Pleopeltis, subgeiuis of Polvpo-
dium 316, 324

Pleuropus bonplaiidii 106
Pleuroziuni schrcberi 107
Pluchea adnata 237

cortesii 236, 237
floribunda 236
odorata 236
salicifolia 237
subdecurrens 237

Podobesleria 396, 472
Poecilopteris 291
Pogonatum confertidetis 114

hamatifoliurn 113
liobmannianum 114
pittieri ^ 114
purpurascens 113
robustum 113, 114

Poikilopteris 291
Polybotrya 291

appcjidiculata subintegra 291

heiferiana 292
sincns is 292

Polymnia aRpera 248
coniiata 238
corcovadensis 230
scabra 248
silphinides 238

Polypod iacpae 273, 330
Polypodium 291

amoonura 315,333
pilosa 315

apicidens 296
argntiim 316, 333
aspersvm 316
aspidiolepis 319
asterolepis 319
astrolepis 319

Page

Polypodium honatianum 315
cavalcriei 324
chrysotrichum 320
convolutum 315
coronans 327
creimto-piiinatum 322
cyrtolobum 322
dactylimim 322
dareaeforme 294
digitatum 324
dissitifolium 296
ebenipes 323
ellipticum 324

undulato-rcpandum 324
ensatum 326
euryphyilum 323
excavatvmi 319,320, 334

f. bicolor 319
f. concolor 319

glaucopsis 322
griffithianum 321
hastatum 322, 334
heracleum 327
h inialayense 323
liymenodes 321
intramarginale 319
juglandifolium pauper 323
lachnopus 315
lelimanni 323, 334

mairei 323
leiorhizon 323
liiiearc- 316, 317, 318, 319, 320, 334

f. caudato-attenuata— 316
f. contorta iv
hefcrolepis -_ 317, 318
loriforme 316,317
steniste 318
f. thunbergiana 316

loriforme 317, 318
f. angustifrons 318
heterolepis 318,319
steniste 318

macrospliaerum 319, 320
mairei 323
majoense 321
makinoi 324
malacodon 322
manmeienae 315
membranaceum 321, 334
mengtzeanum 317
mengtzeense 3 16, 333
microrhizoma 315
iipiirodioides 314, 318
nigrocmcfum 321
normide 321
oblongisonim 318
oligoiepidum 316,317, 319
ooKphaerum 334
ovatum 291, 325
oxylobnm 322, 323, 334
podohasi!) 322
pRCAidodimidiahim 315
pseydo-serratum 322
l)unctfttvim 322
rliynchopliyllum 320.321, 334
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Polypodium scalare 315
scolopendrinum 325
shensiense 322
sikkimense 315
simulans 315
sinense 318
sinicum 315
sordidum 320
sienolepis 279
subauriculatum^ 333
subfalcatum 315
subg. Eupolypodium 315

Goniophlebium 315
Pleopeltis 316,324
Selliguea 324

subimmersum 317
i. angustifrons 318

suhintegrum 318
sublineare 320
subrostratum 320
succulentum 325
superficiale 321
tatsienense 323
trabeculatum 316, 317
trichophyllum 315
trisectum 322
veitchii 322

f . glaucopsis 322
vulgare 315
wallichianum 323

tenuicauda 323
wardii 323
xiphiopteris 317
yunnanense 315
zippellii 325

Polystichopsis, subgenus of Dry-
opteris. 282, 291

Polystichum 291
acanthophyllum 285

indicum 285
aculeatum 286, 287

euryloba 287
fargesii 287
semifertilis 287
setulosa : 286

aristaium 282
biaristatum 287. 288, 330
braunii 286
carvifolium 282
cvclolobum 285
deltodon 283
discretum 286
foeniculaceum 288
henryi 282
ilicijolium 285

delavayi 285
lobatiim 284, 285, 286

chinense 285
moupinense 286
neolobatum 284,285
nepalense 284

subbipinnatum 284, 288
obliquum 284
punctiferum 288
setiferum 286,330

hastulatura 287

Page

Polystichum speciosum 282
squarrosum 284,285,286

chinense 285
stenophyllum 284
stimulans 285
yunnanense 286, 287, 288, 330

fargesii 287
submuticum 287

Polytrichaceae 113
Polytrichum antillarum 114
Porothamnium crassipes 97

neckeraeforme 97
Porotrichodendron substolona-
ceum 114
superbum 97

Porotrichum cobanense 97
insularum 97
longirostre 97
plagiorhynchium 97
plicatulum ^ 51, 97

Pothomorphe 15, 16, 117
peltata 16,117
umbellata 16,118

Pottiaceae 74
Prionodon densus 91, 92

crispatulus 52, 92
mexicanus 92

divaricatus 91
fusco-lutescens 51, 91
key to species 91
laeviusculus 91
longissimus 91
lozanoi 91
luteovirens 51, 91
mexicanus 92
patentissimus 91

Prionodontaceae 91
Pseudohesleria 396, 401, 408
Pseudocampylopus, section 58
Pseudocryphea flagellifera 90
Pseudosymblepharis cireinnata_^ 74
Psomiocarpa apii folia 292
Pteridium aquilinum 312,333
Pteris aspericaulis 311

roseo-lilacina 311
biaurita 312,333

intermittens 312
cretica 311
dactylina 311
decrescens 311
dissitifolJa 311
ensiformis 311
esquirolii 310
excelsa 312
henryi 311
heteromorpha 311
longipes 312
longipinnula hirtula 312
pellucida 310,333
quadriaurita 311,312
roseo-lilacina 311
semipinnata 311
vittata 310
wallichiana 312,333

Pterobryaceae 92
Pterobryopsis mexicana 92
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Pterobryum angastifolium 93
densum 93

Ptilostephium coronopifoUum 260
galenltii 259
trifidum 260

Quisa 480, 487
Rauia subcatenulata 105
Rhacocarpus apiculatus 90

humboldtii 90
Rhaoomitrium conterminura 75

crispipilum 75
Rhacopilaceae 90
Rhacopilum tomentosum 90
Rhapidorrhynchiiim lindigii 109

obliquerostratum 109
subscabrum 109
subsimplex 108

Rhizogoniaceae 79
Rhizogonium lindigii 79

iniiioides 51, 79
spiniforme 79

Rhynchobesleria 396,

398, 400, 401, 405, 416
Rhynchostegiopsis auricolor 105

flexuosa 105
Rhynchostegiiim scariosum 106
Rigodium gracile 97
Rolandra ierminalis 238
Rudbockia laciniata 248

leucantha 245
napifolia 249

Rudbekia canescens 252
Sabazia liumilis 249

svbnuda 231
Sagenia longicruris 33

1

subtriphylla 331
Sanvitalia 241

helianthoides 253
Sanvitaliopsis 240

liebmannii 240
nelsonii 241

Sarcorhachis 16, 118
anomala 118
incurva 17
naranjoana 17,118

Schizacaceae 271, 329
Schizoloma lobatum 295

malabarica 295
malabaricum 295

Schlogelia violacea 473, 474
Schliephackea meterioides 68
Sclerocarpus 243, 244, 245

africanus 242, 243, 244
baranguillae 242
columbianua 242
discoidevs 243
frutescens 245

Selaginella biformis 328
doederleinii 328
fulcrata. 335
inaequalifolia 328
involvens 328
willdenovii 328,335

Selaginellaceae 335
Selliguea, subgenus of Poly-
podium 324

Page

Selloa 230,231
capensis 230
corymbosa 230
glutinosa 230, 231
tnultifiora 230
plantaginea 231
Bcoparia 233

Sematophyllaceae 108
Sematophyllum caeBpitosum 109

kcgelianum 109
Sigesbeckia 243

discoidea 243
flosculosa 241
occidentalis 239
orientalis 243

Silphium arborescens 256
platypterum 255
trilobatum 251

Sinclairia 263
brachypus 263

Solenophora insignis 474
Solenotinus 340
Soliva barclayana 262

Bessilis 262
barclayana 262

Sphagnaceae 56
Sphagnum magellanicum 56

meridense 56
recurvum 52,56

SpilantheH 250
acmella uliginosa 241
arnicoides macropoda 231
brasiliensis 250
ciliata 241
decumbens 231

leptophylla 231
macropoda 1__ 231

iodiecaea 254
mariannae 241
oleracea 250
pusilla 254

Splachnaceae 76
Squamidium longipilum 93

macrocarpum 93
nigricans 93

Stevia angusiijolia 230
salicifolia 230

Strcptopogon rigidue 75
Syrrhopodon berterianue 72

crietatus 52, 72
flavescens 72
incompletuB 72
lycopodioides 114
pufiiilus 73
therioti 52, 73

Taxiphyllum planissimum 111
Tavloria scabrieeta 51, 76
Tcctaria . 291

austrosinensis 275, 290
coadunata 331
decurrens 289
fuscipes 290
leuzeana 331
longicruris 331
polyraorpha 289, 330
rockii_„ 331
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Tectaria subtriphylla 331
variolosa 289
vasta 289

Thamniopsis killipii 103
pendula 51,103

Thuidaceae 105, 106
Thuidium antillarum 106

delicatulum 106
miradoricum 52, 106

gracilescens 106
pellucens 106
wrightii. 105

Thysanomitrium richardi 62, 65
Tinus 340
Tithonia 251

laciniata 248
Tortula caroliniana 75
Tragoceros 240

americanum 240
microglossum 240
schiedeanum ^. 240

Trichanthera gigantea 474
Trichomanes 231

auriculatum 272
bipunctatum latealatum 330

Trichophyllum angustifolium 258
Tridax 260, 261

bicolor 259
brachylepis 259,260
coronopifolia 259, 260
ehrenbergii 260
galeottii 259, 260
imbricata 261
imbricatus 261
lanceolata 260
palmeri 261
petrophila 261
pringlei 259, 260
procumbens 261

canescens 261
trifida 260
tuberosa 269,260

Tussacia pulfihella 474
Unxia anemonifolia 26 1, 262
Urtica arguta 516

arvensis 515
callitrichoides 477
cymosa 518
dichroa 497, 498
florihunda 391, 505
herniarioides 480
hirsuta 518, 519
involucrata 513, 514
limoniodora 506
marginata 502
melastomoides 604, 505
multiflora 504, 505, 508
mutisiana 504, 505
nummulatifolia 512
nutans 486
pulegifolia 487
punctata 504,518,519
rhombea 481
rusbyi 502

Page
Urtica serpyllacea 478, 479

thymifolia 478, 479
urens 494
variegata 382

Vasquesia 262
Vasquezia 262

anemonifolia 261
Verbesina alba 241

arborescens 256
arthurii 256
conyzoides 241
eggersii 255
elegans 256
fruticosa 251
hastifolia 257
helianthoides 256
humboldtii 256
lehmannii 256
lindenii 256
megapotamica 242
monievidensis 251
occidentalis-- 239
olivacea 256
parviflora 256
pinnata 257
platyptera 255
pusilla 264
scabra 256,257
sordescens 256
stricta 256
sublobata 257
sylvicola 255
tetraptera 256,257
tomentosa 257
tridentata 251
turbacensig 257

Vernon ia aschenborniana 228
compactiflora 229
deppeana 228
hypoleuca 262
monosis 229
oppositifolia 228
phylicaeformis 232

lucida 233
purpurascens 229
scandens 229
schiedeana 229
stcllaris 228
stellata 228
tarchonanthifolia 229
tomentosa 228
tortuosa 229

Vesicularia amphibola 111
Viburnum acutifolium 340,

341, 343, 353, 354
affine 341,346

hypomalacum 346
anabaptieta 356
australe 341, 343, 345
blandum 341,343,352
caudatum 341,344,361
cilatum 341,344,360
conspectum 341,343,349
costaricanum 341, 343, 348, 351
cuneifolium 347
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Viburnum densmn 340, 346
dentatum pubescens 365
discolor 340, 34!, 344, 355, 35G
disjunctum 341, 344, 355
dispar 341, 343, 353,354
datum 340, 341, 343, 346

cuncifolium 343, 347
ferrugineum Donn. Smith. 355, 356
ferrugineum Raf 356
fuacum 341, 343, 352, 353
glabratum 340, 353
Kuatemalense 34 1, 343, 347
hartwegi 340, 341, 343. 347
hirsutum 341, 344, 362
jucundum 341,344,355
lautura 341, 343, 351

loesenori 341, 344, 361

membranaceum.- 341, 344, 346, 360
niicrocarpum 340,

341, 345, 363, 364
evanescens 363

microphyllum... 341, 343, 353, 354
optatum 341,344,358

vagum 344, 359
parvifiorum 366
prunifoUum 341, 347
pubescens 341, 345, 365
rhombifolium 341,345,365
Sloaneaefolii, section of Vi-

burnum 340
stellato-pilosum 339, 357
stellato-tomentosum 339,

341, 344, 357
stellatum 345, 351, 363, 365
stenocalyx 341, 344, 362, 363
sulcatum 341,344, 358
Tiliaefolii, section of Viburn-
um 340,341

tiliacfolium 341, 344, 345, 364
venustum 341, 343, 350, 351
wendlandi 341, 357

Viguiera 251
angustifolia 229
aurea 252
cornifolia 252
doiitata helianthoides 252
helianthoides 252
incana 252
peruviana 253
pflamii 253
procnmbens 253
urticiformis 252

Villanova 262
anemonifolia 261
hipinnatifida 262

Vittaria caricina 312
doniana 313

angusta 313

?age

Vittaria filipes 313
ficxuosa 313, 333
japonica 313
lineata 312
seolopcndrina 313
sikkimensis 312

Webera papillosa 76
spectabilis 76

Wedclia brasiliensis 250
carnosa 250
crassiuscula 251
glauca 250
paludosa 250

latifoUa 250
pedunculosa 250
popnlifolia 238
strigosa 250
subvaginata 251
trilobata 250,251

Wihorgia oblongifoUa 241, 242
Wollasionia prostrata 242
Woodsia lanosa 273
Woodwardia japonica 307

radicang 307
unigemmata 307

unigemmata 307
Wulffia baccata 249

maculata 248, 249
salzmanni 249

Xanthium fruticosum 239
parvifolium, 228
spinosum 228

Yunca-quisa 487
Zaluzania 249, 250

cinerascens 249
coulteri 249

Zexmenia 255
ccanothifolia 255

conferta 255
dxilcis 255
frutescens 251
ghiesbrechtii 254
ghieshreghtii 254
greggi J 254, 255
imbricata 255
lindcnii 256
maerocephala 254, 255
microcephala 255
scandens 255
serrata 255
trachylepis 255
verbenaefolia 255

Zinnia 240, 241
liehmannii 240
maritima 241

Zygodon liebmannii 80
pungens 80
reinwardtii 80
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